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Specify 
‘P., D. & Co.’ 


on prescriptions for 


Gland 
Products 


Specify the manufacturers whose 
unique resources and long experi- 
ence enable them to offer every 
assurance as to the quality of all 
endocrine preparations bearing 
their labels. 


“P,, D. & Co.’”” GLAND PRODUCTS 


Thyroid Gland, Desiccated. 
Thyroid Gland Tablets. 
Thyroprotein Tablets & Solution. 


Thyrafer Tablets (Thyroid, Supra- 
renal, Ferrous Carbonate). 


Pituitary Substance (whole gland) 
Tablets. 


Pituitary Anterior Lobe Tablets. 

Antuitrin (soluble extract of the 
anterior lobe). 

Pituitary Posterior Lobe Tablets. 


Pituitrin (soluble extract of the 
posterior lobe). 


Suprarenal Gland, Desiccated. 

Suprarenal Gland Tablets and 
Capsules. 

Suprarenal Compound Tablets 
(Suprarenal, Pituitary, Thyroid). 

Adrenalin (in various forms and 
combinations). 


Tetraglandular Tablets (Supra- 
renal, Pituitary, Thyroid, Para- 
thyroid). 


Parathyroid Gland Tablets. 
Parathyroid and Calcium Tablets. 


Pineal Gland Tablets. 


Thymus Gland, Desiccated. 
Thymus Gland Capsules. 
Corpora Lutea, Desiccated. 


Corpora Lutea Capsules and 
ablets. 


Corpora Lutea Soluble Extract. 
Ovarian S.ipstance Tablets. 


Ovarian Substance Soluble 
Extract. 
Ovarian Compound Tablets 


(Ovarian, Suprarenal, Pituitary). 


Thyrovarian Compound Tablets 
(Ovarian, Suprarenal, Thyroid). 


Ovarian Residue, Desiccated. 
Ovarian Residue Capsules. 
Ovarian Residue Soluble Extract. 


Orchic Substance Tablets. 


Orchic Compound Tablets (Orchic, 
Anterior Pituitary, Suprarenal). 


Thyorchic Compound Tablets 
(Orchic, Suprarenal, Thyroid). 


Placenta Substance Tablets. 


Mammary Substance Tablets. 


For further particulars of the above-mentioned please 
refer to our booklets: “Gland Therapy,” “Adrenalin 
in Medicine,” “ Pituitrin,” and “ Parathyroid Therapy.” 


PARKE, DAVIS & CO., LONDON, W.1. 


[COPYRIGHT] 


[REGISTERED AS A NEWSPAPER 


the 
2th, 
for 
vole 
rice 
ites 
oar, 
> in 
cial he : 
| + 
k a I 
a 
= \\ a 
is 
sion , > 
Yr 
[5 
force 
lame 
| the 
st, by 
ater 
larly 
om I 
eting 
y 
No, 3317. po Price 1/3 | 
there 
or 1/6 
's this | 
tever 
force 
us for | 
by the 
ical.” 
— 
le are | 
| 
whea 
those 
age, 
writes 
»vising 
entist 
vith his 
suggest 
er Shas 
8 
forei 
1 yeatt 
| 
itships 
semeal 7 


fi 'THE BRITISH MEDICAL JOURNAL. [Jury 26, 1924, 


Valentine’s Meat-Juice 


In Typhoid Fever, Diarrhoea and Cholera 
Infantum, when it is Essential to Sustain the 
patient without irritating the Digestive Organs, 
the Ease of Assimilation and Power of Valen- 
tine’s Meat-Juice to Restore and Strengthen 
has been demonstrated in Hospital and Private 
Practice. 


HE quickness and power with 
which VALENTINE’S MEAT- 
JUIcE acts, the manner in which it 
adapts itself to and quiets the irri- 
table stomach, its agreeable taste, 
ease of administration and entire as- 


2 The resait of an original 
Process of Preparing Meat, 
and extracting its Juice, by 


similation recommend it to physician 


and patient, 


Physicians are invited to send for brochures containing clinica! reperts, 


} For sale by Europear. and American Chemists and Druggists, 


VALENTINE’S MEAT-Juice Company, 
Richmond, Virginia, U. S. A, } 
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Hritish Hedical Association, 


NINETY-SECOND ANNUAL MEETING, BRADFORD, 1924. 


President's Address 


YESTERDAY, TO-DAY, AND TO-MORROW. 


BY 


J. BASIL HALL, M.A., M.C.Canras., 


_ HONORARY CONSULTING SURGEON, BRADFORD ROYAL INFIRMARY, 


My Lorp Bisuop, Lapres AND GENTLEMEN,—As a Bradford 
citizen, my first words to-night must be those of very 
warm welcome to the British Medical Association. As the 
President of that Association, on the other hand, I can truly 
say that I, and every other member of it, have greatly 
appreciated the very cordial and hospitable reception which 
the citizens of Bradford have given to us. Although our 
Association has existed for upwards of ninety years without 
visiting this city, I can assure you that it was recognized 
long ago that Bradford had only to be asked, and a generous 
response would be forthcoming. 

There is an incident in the history of this city which 
coincides with the birth of the British Medical Association. 
In 1832 the Association came into being, and almost simul- 
taneously the town of Bradford was granted the privilege 
of returning two members of Parliament. Whether this 
privilege proved a boon to the city, or otherwise, I do not 
know, because I am ignorant of the political views which 
those members held. I can only say that I hope they 
coincided with my own. 

As regards the birth of the British Medical Association, 
however, I have no doubts. That great body has done an 
unspeakable service in binding together the great mass of 
the medical profession into one solid professional unity. At 
its inauguration in Worcester by Sir Charles Hastings, some 
fifty original members were enrolled. To-day its member- 
ship numbers 27,000, scattered over the whole world, and it 
can justly claim that its voice is the voice of a profession 
throughout an empire upon which the sun never sets. 


I am not going to weary you by recording all that this | 


great Association has accomplished during its long existence, 
but I cannot refrain from mentioning what I regard as its 
greatest achievement. When war broke out in 1914 our 
army was served by the Royal Army Medical Corps. That 
is a very small body—large enough to give medical service to 
our soldiers in times of peace, but totally inadequate 
to meet the requirements of a great war. The British 
Medical Association promptly established a Central War 
Committee, and through it provided for our army a regular 
and organized supply of medical officers throughout the 
whole campaign. The cost of that patriotic service 
amounted to twenty thousand pounds, and it is the proud 
boast of this country to-day that the care of the sick and 
wounded has never been equalled in the previous history of 
the world. If the Association had never done anything 
else, its war record has more than justified its existence. 
Before proceeding further I want to express my very 
sincere thanks for the loyal and unstinted help which has 
been so generously given in order that this meeting, the 
first of its kind in Bradford, should prove a success. When 


I jook back upon the past twelve months and try to realize | 


all the generous service which has been so willingly rendered, 
1 feel that 1 cannot adequately express my thanks. To 


name some and omit others would appear invidious, but 
I must mention our Lord Mayor and others who represent 
the Corporation of this city; and I would especially thank 
the ladies’ committees, who have done such yeoman service. 
Even in the Garden of Eden Adam was a failure till Eve 
came along, and although she let him down very badly to 
begin with she has since earned his eternal gratitude, and 
we recognize to-day that without her co-operation our 
Annual Meetings must prove a failure. 

A gathering like this is not merely a national conference. 
It is something which knits together a professional brother- 
hood which extends throughout the world. It brings 
together representatives from all parts of the British Isles, 
from our overseas dominions, and from the great continents 
of Europe and America. It accepts representatives of all 
those who work with a common object from nations outside 
our empire, and it welcomes them as members of a great 
medical fraternity. There is no such word as “ foreign ’’ 
in the world of medicine. Politicians talk about a league 
of nations, but in medicine nations count as nothing. The 
fight against disease is carried on wherever the human race 
exists, and we recognize that each does his best according 
to the knowledge vouchsafed to him. I was told recently 
that Bradford had no medical traditions and its reputation 
had still to be made. I accepted the insult with equanimity 
because I felt I was in the company of several to whom 
I could bow the knee without humiliation. My mind went 
back to Dr. Sharpe and to the first Dr. Meade, both Fellows 
of the Royal Society; and then to the late Dr. John Bell, 
Dr. Goyder, and others who demonstrated that woolsorters’ 
disease was due to the anthrax bacillus. Also to the late 
Sir Thomas Stevenson, who became adviser to the Home 
Office in medical jurisprudence, and who, by his expert 
evidence, brought many criminals to justice. Then to the 
most kind-hearted little man I ever knew, the late Dr. 
Major, an expert in mental disease, one whose whole desire 
in life was to help everybody. In later days there remains 


| with us the memory of Dr. James Kerr, who left Bradford 


to become the medical officer of the London School Board— 
a brilliant scholar who never realized how brilliant he was 
even when it was impressed upon him by others. Perhaps 
I ought not to say anything about those who still remain 
with us, but I am tempted to express my admiration for 
the long and patient work which has been given to the effort 
to discover a sure means of disinfection of wool without 
destroying its commercial value, and I hope that this will 
one day obtain success and a well deserved recognition, 
Bradford is essentially a commercial centre, and its 
citizens respect everyone who advances commercial pro- 
sperity. They are enthusiastic in promoting education which 
has a practical and not merely an academic value. Never- 
theless, it is a curious fact, if history be true, that the city 
owes much of its prosperity to a clergyman. The inven- 
tion of the power loom emanated from Dr. Cartwright, a 
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Fellow of Magdalen College, Oxford, afterwards incumbent 
of Brampton in Yorkshire and Prebendary of Lincoln 
Cathedral. Incidentally, he married an heiress, and perhaps 
she too did much to make that invention possib'e. Thanks 
to the late Lord Masham’s father, his memory is perpetuated 
by the Cartwright Memorial Hall in Lister Park. 

My predecessor has handed on to me the difficult task 
of delivering a presidential address, and my only comfort 
is that you will not be allowed to express any criticisms 
upon my efforts. Reflections on the past and prophecies 
about the future are time-honoured but very hackneyed 
topics, but I am going to say something to-night about 
““The Yesterday, the To-day, and the To-morrow” of 
medicine, 

I think that we are tending to lose our veneration 
for the past; perhaps we are too conceited about our 
present, and expect too much of the future. It is only 
human nature when most of us smile superciliously at the 
lack of scientific knowledge of our early medical ancestors 
and fail to appreciate the magnificent courage and per- 
severance with which they fought a losing battle against 
disease. Rudyard Kipling accurately described our modern 
mental attitude when he wrote: 

Wonderful little, when all is said, 
Wonderful little, our fathers knew, 


Half their remedies cured you dead, 
Most of their teaching was quite untrue. 


But having written it, he pays them just tribute by adding: 


Yet when sickness was sore in the land, 
When neither planet nor herb assuaged, 
They took their lives in their lancet hand, 
And, Oh, what a wonderful war they waged! 
Yes, when the crosses were chalked on the door, 
Yes, when the terrible death cart rolled, 
Excellent courage our fathers bore, 
Excellent hearts had our fathers of old, 
None too learned, yet nobly bold. 
Into the fight went our fathers of old. 


The whole world of medicine has so completely changed 
that we can obtain no true perspective of those early times. 
The medical student of to-day cannot visualize the condi- 
tions against which his predecessors fought. In our eager- 
ness to obtain scientific knowledge and our confidence in 
modern methods we are losing sight of the traditions of the 
past. Some of them may be quite untrue in the light of 
modern knowledge, but many ef-them still remain as a sure 
and solid foundation of good practice. Moreover, whatever 
we may. think of the lack of knowledge in the early periods 
of medicine, there has been handed down to us a precept 
which everyone of us might well adopt as a guiding prin- 


_eiple in professional life. Two hundred years ago there 


lived a great French surgeon, Guy de Chauliac. His epitaph 
remains to-day as a motto for us all. He lived in a decadent 
period. He fought and successfully overcame many foolish 
and superstitious doctrines which were then in vogue. His 
life was a stormy one—a fight against prejudice and super- 
stition—and when it ended his service was recognized by an 
epitaph which he had truly earned: 


Bold when sure, 

Cautious in danger, 

Kind to the sick, 

Friendly with fellow workers, 
Not greedy of gain. 


Knowledge is a priceless possession, but the mere acquire- 
ment of it derived from the labour of-others goes a very 
short way towards the formation of a career which will 
give a lasting benefit to mankind. Moreover, it has an ever- 
varying and ever-changing value. What we take pride in 
to-day will be regarded as crude and foolish to-morrow, but 
that indefinable quality, character, and wisdom in the 
application of knowledge will make our memory live. 
During the Victorian era two great discoveries were made 
which paved the way for the surgical triumphs of to-day. 
Strictly speaking neither of them were discoveries, but 
rather the wise application of scientific knowledge to a 
practical use. The properties of nitrous oxide gas had 
been known long before it was suggested that its use might 
enable surgical operations to be performed during a period 
of unconsciousness. Pasteur’s researches suggested to Lister 


that their practical application in surgery had great possi. 
bilities, and by his wise application of those researches he 
handed down to us an unspeakable blessing to humanity, 
It has been truly said that Lister, by his teachings, has 
saved more lives than Napoleon destroyed; and the intro- 
duction of the use of anaesthesia has given us the greatest 
of God’s gifts—the relief from pain. Anaesthesia in 
surgical operations abolished the dread of pain; and Lister’s 
application of. the germ theory destroyed the spectre of 
septic infection. Every civilized nation pays homage to 
Lord Lister to-day, and no less to Pasteur. Their names 
are known and revered throughout the whole world. 

It is a curious fact, however, that the circumstances of 
the birth of anaesthesia have been almost forgotten. Horace 
Wells, a dentist in Hartford, Connecticut, first conceived 
and put into practice the principle of inducing unconscious- 
ness during dental operations by the inhalation of nitrous 
oxide gas. In December, 1844, he induced a friend to 
administer the gas to him for the extraction of a tooth, 
and, encouraged by success, he repeated the experiment on 
others. He subsequently gave a demonstration in Boston 
of his methods; but whether from nervousness, or from 
some other cause, the demonstration proved unsatisfactory, 
and he was pronounced an impostor. Disheartened at 
length by the failure of repeated attempts to establish his 
claims, his mind became unhinged, and for a time he 
wandered about the streets in New York. On January 4th, 
1848, he was arrested on a charge of vitriol throwing, and 
while he was in gaol he committed suicide. Thus closed, at 
the age of 32 years, the career of Horace Wells, to whom at 
least belongs the credit of having first shown the prac- 
ticability of producing unconsciousness by nitrous oxide 
gas, and of having thus, in his own words, established ‘‘ the 
principle of anaesthesia.” 

The use of ether as an anaesthetic was introduced in 1846 
by Morton, Horace Wells’s partner. It was suggested to 
him by Charles Jackson, a chemist in Boston. Disputes as 
to priority arose, and Morton died bankrupt and broken- 
hearted after repeated efforts to secure recognition. 
Jackson, like Wells, became insane, and died in an asylum, 
Such is the tragic history of the birth of one of the two 
greatest benefits which have ever been bestowed on suffering 
humanity. 

It is recorded that the great American surgeon Bigelow, 
after witnessing one of the early experiments in operating 
under anaesthesia, rushed out into the street exclaiming, 
‘*T have seen something to-day that will go round the 
whole world!’ His prophecy has proved correct; but I 
doubt whether he realized the full extent of the meaning 
of his words. 

A short time ago it was proposed that a public memorial 
should be raised to Horace Wells in New York, but the 
municipal authorities declined to entertain the suggestion. 
This year the Lister memorial block of the infirmary in 
Glasgow is being pulled down to make room for extensions 
and alterations! Am I not justified in saying that we are 
losing our veneration for the traditions of the past? It may 
be argued that Glasgow is only a very small corner of the 
empire, and Lister’s memory will always be revered through- 
out the whole universe. Nevertheless, while we boast to-day 
about all the wonderful feats we can and do perform, 
how many of us give a thought to the poor little dentist 
who first conceived the possibility of bringing them within 
our range? 

The recent war introduced a period in the history of 
medicine during which everything was subordinated to the 
requirements of military service. It was a service which 
presented special problems and conditions of which we had 
no previous conception. No one had fully realized the 
enormous power of high explosives and the destructive 
capacity of all the devices of modern warfare. During the 
first few weeks of the war our confidence in the principles 
of our routine surgical practice was rudely shaken, and it 
was speedily recognized that special methods of wound 
treatment must be devised, to meet the extraordinary con- 
ditions with which we had to deal. Those special methods 
were not long delayed. At the outset, tetanus and gas 
gangrene threatened to produce an appalling mortality 
amongst the wounded. In a very short space of time, 
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thanks to the adoption of preventive inoculation, deaths 
from tetanus became a negligible quantity. At the same 
time a special surgical technique, almost grotesque in its 
extravagance, was devised to prevent the occurrence of 
gas gangrene, and this most terrible and fatal form of 
wound infection soon became little more than a nightmare 
of the past. I had the privilege of serving in the Medi- 
terranean force during the second and third years of the 
war. I never saw a single case of tetanus, and I can only 
remember one fatal case of gas gangrene. Our victory 
over these scourges of every army in past history was 
gained by methods which were inspired by the teaching of 
two men—Pasteur and Lister. If there is nothing else 
which should bind England and France together in a bond 
of everlasting friendship, surely the memory of these two 
men is sufficient to make us realize that humanity owes 
a great debt to both nations—a debt which the world can 
never forget. 

During the Boer war of twenty-four years ago enterio 
fever was responsible for more disablement and death 
amongst our troops than the wounds received in fighting. 
The Boer war was a mere bagatelle compared with the war 
with Germany, but I think I am right in stating that there 
were fifty thousand cases of enteric fever during the former 
campaign. In the great war with Germany, thanks to 
preventive inoculation, enteric fever was responsible for a 
very insignificant proportion of sickness on every front. 
The disease ceased to be a matter of any serious moment 
in the presence of modern medical knowledge. 

I do not think, however, that our recent military expe- 
riences have done much to advance our usefulness in 
dealing with sickness in civil life. The demands of war 
service, the urgent necessity for getting men back into the 
firing line, or of discharging them from hospital in order 
to make room for others, created a perfect orgy of exag- 
gerated methods of treatment. Mr. Hamilton Russell of 
Melbourne truly wrote a few years ago: 

“The present methods of wound treatment have arisen largely 
by reason of the special character of war injuries as distinguished 
from those seen in civil practice. The injuries of civil life, how- 
ever, remain what they were before, and it is necessary to exercise 


a wise discretion in introducing methods appropriate to war 
injuries into the much milder type of cases usual in civil life.’ 


The whole war period brought into focus an exaggerated 
idea of the importance of surgical technique, and cramped 
the development of surgical judgement. The treatment of 
every injury and every disease became standardized, and 
each was passed through the same mill without considera- 
tion of qualifying circumstances. It was a bad training 
for the newly qualified student of medicine: he was forced 
to deai with cases and not with patients, and my own 
personal experience convinced me that the loyal service 
which our young men so gladly gave to the nation impaired 
their subsequent usefulness in civil life. Each became a 
mere cog-wheel in a great machine designed to fulfil a 
special purpose. During the most impressionable period of 
their career they worked amongst all the sensational excite- 
ment associated with military service, and “the daily 
round, the common task ’’ of civil practice is now an 
irksome experience for them. Hence is largely derived the 
widespread desire to practise some form of specialism. 
Specialism has become an idol which all and sundry worship. 
Not very long ago a well known teacher in a great London 
school deplored this modern tendency in medicine. He 
said : 

“ Everything is becoming divided into special classes and clinics, 
and the lecturer deals with his students as embryo specialists in the 
subjects in which he himself is expert. The necessary solid founda- 
tion of general knowledge upon which specialism should be built is 
receiving too scant attention, and the rising generation is being 
taught to run before it has learnt to walk.” 


The late Sir William Macewen, whose recent death we 
deplore, once said, ‘‘ No one can become a good surgeon 
unless he is first a good physician.” It is an axiom which 
we should never forget, and it behoves everyone to equip 
himself with a wide knowledge of general medicine before 
attempting to launch his boat upon the stormy sea of opera- 
tive surgery. To the layman the term “ specialist ’? has 
become a cabalistic word which he repeats upon every 


possible occasion. There is, however, one specialism which 
he frequently fails to appreciate at its proper value—the 
specialism of general practice. It requires more knowledge 
of human nature and more experience over a wide field of 
observation to make a really first-class general practitioner 
than the public has any cognizance of. , 

It would be absurd to depreciate the value of the many 
scientific methods of investigation which are available at 
the present time, but I am sure that a too ready appeal to 
them is doing much to destroy the initiative in the younger 
generation to think for themselves. Clinical observation 
threatens to become a lost art. Radiography and all the 
modern scientific methods are good servants but bad 
masters. There is a whole world of wisdom in an anecdote 
I heard recently. A patient presented himself before a 
surgeon armed with a bundle of z-ray photographs and 
reports of various kinds. The surgeon put them all on 
one side and said, ‘‘ We will look at these présently, but 
in the meantime just get on to that couch and I will 
endeavour to find out what you are suffering from. After 
that, all these things may help to prove whether 1 am right 
or wrong.” 

I would insist, therefore, that our present failing is an 
overconfidence in modern technique and a lack of appre- 
ciation of the value of that wisdom which can only be 
obtained by personal observation and experience. I would 
urge those of the younger generation to think more and 
obsérve more for themselves, as their forefathers did, and 
not be so ready to bow the knee in a fanatical worship of 
so-called scientific methods of investigation and treatment. 
I would ask them to reflect on all the special methods which 
have been put forward during the past thirty-five years, 
from tuberculin down to deep z-ray therapy for cancer, to 
realize how many have failed to stand the test of expe- 
rience, and to reflect on all the bitter disappointments 
which have been inflicted by the thoughtless optimism with 
which each .has been advocated. Our scientific knowledge 
has been greatly advanced, but knowledge avails us very 
little unless we cultivate the wisdom to gauge its practical 
value and apply it usefully: 


Knowledge and wisdom, far from being one, 

Have oft-times no connexion; knowledge dwells 
In heads replete with thoughts of other men, 
Wisdom in minds attentive to their own. 
Knowledge is proud that he has learned so much; 
Wisdom is humble that he knows no more. 


What of the future? The day is coming when it will 
cease to be said that 


We are afflicted by what we can prove, 
We are distracted by what we know, 


because we shall obtain presently a truer perspective of 
the scientific methods of to-day. Experience, begotten by 
patient observation, will teach us their real value, and their 
limitations. Some will be discarded, some may become a 
sheet-anchor in times of doubt. Each will add its quota to 
our knowledge if it be wisely used, and not merely applied 
empirically just because it appeals to the popular craze of 
the moment. We must each play our part by developing 
our personal observation and experience, and not be content 
to invoke specialisms to solve those problems which we ought 
to decide for ourselves. If we do that we shall each add 
something to the sum of human happiness ; and that, after 
all, is the one thing worth living for. Then when we have 
grown old, and the world has forgotten what we have done 
in the past, we shall find comfort in that consolation which 
has been given to everyone who has striven to do his best : 


When earth’s last picture is painted, and the tubes are twisted 


d, 
wands oes colours have faded, and the youngest critic 
ied, . 
We ea oaks and faith we shall need it, lie down for an acon 
or two 
i ter of all good workmen will put us to work anew. 
And on we The Master ” shall praise us, and only “ The Master ” 


shall blame, 
And no one shall work for money, 


fame 
1 joy of the working, and each in his separate star, 
ad goes hey "the: things as he sees them for the God of things 


and no one shall work for 


as they are. 


prac- 
oxide 
the 

1846 
to 
es as 
yken- 
tion. 
lum. 
two 
ring 
‘low, 
ting 
ing, 
it I 
rial 
the 
ion. 
y in 
ions 
are | 
may 
the 
igh- 
day | 
ra, | 
tist 
hin | 
of | 
the 
ich 
vad 
the 
ive 
the 
les 
it 
nd 
yn- 
yds 
ity 
1e, 


JULY <6, 1924] 


THE METHOD OF TISSUE CULTURE: Pt, 


An Address 


THE METHOD OF TISSUE CULTURE AND 
ITS BEARING ON PATHOLOGICAL 
PROBLEMS." 

(With Special Plate.) 

BY 


ALEXIS CARREL, M.D. 


(From the Laboratories of the Rockefeller Institute for Medical 
Research, New York.) 


Tue attempts made during past years to apply the method 
of tissue culture to pathological studies did not meet 
generally with great success. This must not be attributed 
to the method itself, but merely to the fact that the 


techniques were not adapted to the requirements of physio-. 


logical and pathological investigations. The early proce- 
dure, which was derived from the experiments of Ross 
Harrison and is still widely used, consisted merely in placing 
a fragment of embryonic or adult tissue in a drop of lymph, 
plasma, serum, saline solution, or other media, hanging in a 
sealed hollow slide. While surviving under these condi- 
tions, the cells are subjected to complex and obscure 
influences such as those of necrotic cells of their own type, 
living and dead cells of other types, and a medium which 
deteriorates spontaneously within a short time. Obviously, 
the factors responsible for the morphological or dynamic 
changes observed in the tissues cannot be analysed 
accurately. It is as impossible to study a problem of cell 
physiology with a fragment of fresh tissue in a hanging 
drop of plasma, serum, or other fluids, as it is to investi- 
gate the properties of bacteria cultivated in a medium of 
spontaneously varying composition and contaminated by 
other bacteria. It could hardly be expected that such im- 
perfect procedure should lead to important results. Before 
a study of complex problems could be properly undertaken 
more elaborate methods had to be developed by which the 
intcractions of pure strains of cells and the humours 
could be elucidated and expressed quantitatively, whenever 
feasible. 

““When you can measure what you are speaking about and 
express it in numbers,’”’ wrote Lord Kelvin, ‘‘ you know something 
about it, and when you cannot measure it, when you cannot 
express it in numbers, your knowledge is of a meagre and unsatis- 
factory kind. It may be the beginning of knowledge, but you 
have scarcely in your thought advanced to the stage of a science.”’ 

These words by one of the greatest of modern physicists 
apply as well to pathology as to physics, chemistry, or 
physiology. Biological phenomena must be reduced to their 
simplest terms, in order that their fundamental principles 
may be unveiled, and qualitative conceptions be replaced as 
far as possible by quantitative relations. Therefore I shall 
confine myself to speaking of the methods permitting the 
measurement of the interactions of the tissues and their 
medium, and, wherever practicable, the description of 
experiments made by the early procedure with impure 
cultures of tissues will be omitted, because these experi- 
ments have often led to erroneous conclusions. In this 


. paper I shall briefly review the new techniques developed 


during the last few years, and some of the results already 
obtained. 
Pure Strains of Cells. 

The isolation and maintenance of pure strains of various 
types of tissues was the first and most indispensable step 
in the adaptation of the method of tissue culture to physio- 
logical research. The first pure culture of fibroblasts 
originated over twelve years ago from a fragment of the 
heart of a chick embryo, and was cultivated in embryonic 
tissue juice, which was discovered at about the same time to 
have the property of giving to fibroblasts an unlimited pro- 
liferating capacity. Pure strains of fibroblasts can be 
obtained easily from practically every tissue of fowls, dogs, 
etc., as connective tissue cells multiply more rapidly than 
the other cells, which spontaneously disappear within a few 
weeks. The fibroblasts grow as a dense tissue which doubles 
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its volume in about forty-eight hours. The cells are | 
polygonal or spindle-shaped, with long, sharp processes, and 
with an oval nucleus containing generally two nucleoli 
(Fig. 1). The strain, now over twelve years old, has pro. 
duced a very large number of cultures and has been used 
in many experiments as a physiological reagent for detecting 
in serum and other fluids the presence of substances pro. 
moting or inhibiting cell multiplication. 

Strains of lymphocytes and large mononuclears were 
obtained from cultures of white blood corpuscles. The poly. 
morphonuclear leucocytes, endowed with greater activity, 
occupy the peripheral area of the culture. The inner zone 
is covered chiefly by lymphocytes and monocytes. After a 
few days the polymorphonuclear leucocytes progressively dis. 
appear. They are generally taken up by the lymphocytes 
and digested. Finally, the mononuclear cells alone remain 
(Fig. 2), multiply in the medium, and wander through it 
isolated or in columns, but never aggregate in a tissue, 
When they accumulate in large numbers, or are packed 
together by contraction of the medium, they generally die 
or become transformed into fibroblasts. The growth of the 
cultures is slow and the cells are less resistant than epi- 
thelial and connective tissue cells. No strain has lived for 
more than three months. But, as cultures of lymphocytes 
and macrophages free from polymorphonuclears are obtained 
from blood cells in a very short time, it is unnecessary to 
maintain the same strain indefinitely. 

A strain of cartilage cells has been isolated from the pars 
cartilago sclerae of the eye of chick embryos by Fischer, 
and cultivated for more than three months. The hyaline 
substance disappeared and the small lymphocyte-like cells 
became transformed into large spindle-shaped cells, which 
formed thin membranes. The rate of growth was slower 
than that of fibroblasts and epithelium. 

The isolation of a strain of epithelial cells was attempted 
many times without success. As the epithelium was always 
contaminated by a few fibroblasts which grew at greater 
speed, pure cultures could not be obtained. Finally, in this 
laboratory Fischer succeeded in growing a strain of epi- 
thelium from the few cells of the iris which adhere to the 
lens of a chick embryo. When multiplying on the surface 
of a plasma clot in a tliin layer of embryonic juice, the 
cells assume the appearance of a continuous membrane 
(Fig. 3). Their rate of growth is slower than that of fibro- 
blasts, and the cultures double in size in about three days. 
A strain of epithelial cells isolated by Ebeling almost two 
years ago has lost none of its characteristics. It does not 
dedifferentiate. The cells grow as a thin mosaic at the 
surface of the medium and manufacture a large amount 
of black pigment, similar to that of the cells of the iris. 
Ebeling and Fischer have observed them forming finger- 
shaped processes, like those found long ago by Burrows and 
myself in cultures of kidney and of thyroid gland more 
or less contaminated with fibroblasts, and those recently 
described by Drew. Fischer also showed that keratinization 
of the epithelial cells, attributed by Drew to the presence 
of fibroblasts, takes place in pure cultures. When epi- 
thelium is allowed to grow in contact with pure cultures of 
fibroblasts, it gives rise to gland-like structures, as has been 
shown by Ebeling and Fischer. 

For several years attempts to isolate strains of thyroid, 
Malpighian, renal, and other epithelial cells remained unsuccessful. 
Our technique consisted in. ee pee by section with a cataract 
knife small islands of epitheliai cells, growing from embryonic 
tissues, and, in some cases, groups of cells uncontaminated by 
fibroblasts could be transpianted into a fresh medium. In order 
to obtain pure cultures of renal epithelium, Drew used an ingenious 
technique, which consists in protecting an island of epithelium with 
a drop of mercury and in killing the other cells by the rays of @ 
quariz mercury lamp. The main cbjection to this procedure 38 
that dead cells are left in contact with living cells, and that necrotic 
tissues may set free substances which modify the living structures 
more or less profoundly. ‘ 

Important progress in the cultivation of epithelium has 
been made recently, when Ebeling isolated a pure strain 
of thyroid cells from a chick embryo and maintained it im 
active condition. Thyroid cells from a five months old 
strain grow equally weli at the surface of the medium 
(Fig. 4) or in its depth. They easily digest the fibrin of 
the coagulum, but they multiply at a more rapid rate and 
are more resistant than pavement epithelium. Sometimes 
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Fic. 1.—Pure culture of fibroblasts from a 12 years old strain. Fic. 2.—Pure culture of large mononuclear cells, twelfth passage. 
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W. E. COOKE: FIBROSIS OF LUNGS DUE TO INHALATION OF ASBESTOS DUST. 


Fic. 1.—Section of lung showing asbestos particles. x 310. Fic. 2.—Asbestus dust. x 310. 


Fic. 1.—Silver wire through spinous processes of third Fic. 2.—Bilateral renal calculi. 1923. In 
and fourth cervical vertebrae. Superior articular pro- 
cesses of fourth cervical removed. 1915, 
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they form acini with colloidal material in the centre. 
Generally they are more or less irregularly spread in the 
coagulum, and some drops of colloid substances with their 
characteristic appearance can be seen within the cells or 
near them in the medium. When pure cultures of fibro- 
blasts are added to thyroid tissue the fibroblasts soon 
surround the thyroid epithelium, which organizes in a 
small gland showing acini filled with colloid substance. 
The inclusion of a fragment of thyroid strain in a pure 
culture of fibroblasts accelerates the proliferation of the 
fibroblasts during a number of passages. It is obvions 
that thyroid cells in vitro have the property of secreting 
substances which stimulate the growth of fibroblasts. Pos- 
sibly these substances are identical with those contained 
in thyroid extracts, whose action on connective tissue I 
observed long ago, in vivo as well as in vitro. 

The behaviour of this strain of thyroid cells and the per- 
sistence of their characteristics in spite of the absence 
of esnnective tissue have an important bearing on the 
theories of Champy and Drew regarding dedifferentiation 
of tissues in vitro. Long ago Champy observed that 
epithelial cells which migrate from fragments of kidney 
surviving in a drop of plasma lose most of their character- 
istics and return to an indifferent stage where epithelial 
and connective tissue cells cannot be distinguished from 
one another. He found also that the specific secretion of the 
guinea-pig prostatic cells soon disappeared when they were 
cultivated in serum. When connective tissue was present 
dedifferentiation of epithelial cells did not occur. He con- 
cluded that epithelium cultivated in vitro is bound to 
dedifferentiate when no connective tissue is present. More 
recently the same theory was defended by Drew. It was 
hardly possible to infer from those experiments, which were 
made according to the early technique and with impure 
cultures, that cells cultivated in vitro necessarily dedifferen- 
tiate. In Champy’s experiments the tissues were not even 


in a condition of cultivation, but merely of survival, and. 


the duration of the survival was very short. Dedifferentia- 
tion of epithelial cells in tissue cultures is far from being 
a necessary consequence of life in vitro. Since it is proven 
that pure strains of pavement epithelium and of thyroid 
epithelium maintain their essential characteristics after 
a long period of cultivation, the theory of Champy and 
Drew must be definitely abandoned. 


Pure Strains of Cells from Sarcomas. 

Some years ago several attempts were made to obtain 
pure cultures of malignant cells from Rous sarcoma, but 
no strains could be kept permanently. Losee and Ebeling 
tried also to obtain a pure strain of human sarcoma. After 
a few days the cultures were composed of apparently normal 
fibroblasts which ultimately died. Fischer’ recently pub- 
lished a procedure by which tumour cells cultivated with 
small fragments of muscle proliferated in vitro and kept 
their malignant characteristics. Cultures from a six 
months’ old strain grafted into chickens brought about 
the growth of malignant tumours. During the past year 
I obtained pure cultures of cells from malignant tumours 
of different types—Rous sarcoma, spindle-cell sarcoma from 
the thoracic wall, round-cell sarcoma from the eye, and 
ovarian sarcoma. 

As fibroblasts and amoeboid cells jpossess different cultural 
eeerrtses, pure cultures of both types of cells could be isolated 
tom Rous sarcoma. The strains of fibroblasts were kept for 
more than five months in order to ascertain whether their malig- 
nant nature would persist. Cultures were inoculated into fowls 
at different intervals. The malignant characteristics generally 
isappeared after from two to four passages—that is, from four 
to seven days. A strain remained slightly malignant for several 
months in only one instance. 

Wandering cells in pure cultures had the appearance of mono- 
cytes. They spread slowly into the medium, always remained 
isolated during their migration, and never formed a tissue. ‘The 
moculation of these cells into fowls gave rise to tumours which 
had the characteristics of the original tumour. An eighteen-day- 
old culture composed “exclusively of amoeboid cells produced ‘a 
rapidly growing sarcoma in a short time. So far it has not been 
Possible to isolate eeereane cells from sarcomas and test 
their power of producing tumours, 


Preservative and Nutritive Media. 
By the study of cells in pure cultures jt was determined 
whether a given medium is nutrient or only preservative. 
In the early experiments the tissues were supposed to live 


on the constituents of the lymph or plasma used as a culture 
medium, But soon Lewis found that proliferation of 
embryonic tissues takes place as readily in saline solution 
as in serum, and that the tissue fragments cultivated in 
plasma do not increase in mass. Although the minute 
fragment of embryonic heart from which originated the 
first pure strain of fibroblasts proliferated for more than 
three months in plasma, it progressively decreased in 
volume. But as soon as embryonic juice was added to the 
medium the tissue began to grow. These and other experi- 
ments led to the conclusion that cells cultivated in plasma 
do not feed on the serum constituents but on substances 
contained in the tissue itself. Recently, the function of 
plasma and serum in the nutrition of fibroblasts was ascer- 
tained in extensive series of experiments made on pure 
cultures of fibroblasts with both techniques, repeated 
passages of the tissue in the medium, and changing the 
medium while the tissue grows undisturbed in a flask. 
These experiments rendered evident the fact that fibro- 
blasts live no longer in Tyrode containing different dilutions 
of serum than in pure Tyrode solution. When the amount 
of serum is large the cells die sooner than in saline solution. 
lf a small quantity of embryonic tissue juice is added to 
the medium the growth of fibroblasts and duration of their 
life is in no way influenced by the presence or absence of 
serum. Even if embryonic juice contains some growth- 
stimulating hormones these hormones fail to enable the 
fibroblasts to use the nitrogenous constituents of serum. 
But fresh embryonic heart can live in plasma much longer 
than a pure culture of fibroblasts because the disintegrating 
tissues, as Burrows has shown, set free substances which 
are used by fibroblasts for the synthesis of protoplasm. The 
proliferation of cells cultivated in plasma depends on some 
nitrogenous material stored within the cells and the tissues 
themselves. Serum proteins are not used by fibroblasts and 
epithelium as a source of nitrogen. Therefore, plasma 


and serum cannot be considered as a culture medium for 


those cells, in the proper sense of the word. 


Several other fluids were supposed to be nutrient for tissues 
in vitro. Chicken bouillon is a part of the medium called Locke- 
Lewis solution, but it cannot be used by fibroblasts any more than 
serum. In some experiments made with the early technique the 
action on fragments of embryonic heart of a number of amino- 
acids was found to be toxic. But it was disclosed recently that 
amino-acids under the same concentration as in the blood have 
no poisonous effect on fibroblasts and epithelial cells in pure 
cultures, and that some of them increase the rate of cell migration 
and multiplication. But they are not used as a source of nitrogen 
by the tissues, which die as rapidly as in pure Tyrode solution. 
Egg-white allows a longer survival of the cells, and sometimes the 
fragments of tissue increase slightly in_ size. Crystallized ope 
albumen in a concentration similar to that of albumin in the 
serum does not allow an increase in mass of the connective tissue. 


These experiments definitely proved that fibroblasts and 
epithelium do not synthesize protoplasm in vitro from 
nitrogenous constituents of plasma, serum, bouillon, or 
amino-acids, and that in these media they are in a condi- 
tion of survival and not of cultivation. 

Fibroblasts and epithelial cells may be considered as in a 
true state of cultivation only when embryonic tissue juices 
are pfesent in the medium. Whenever embryonic juices 
are added to the medium of fibroblasts or epithelium the 
mass of the tissue begins to increase. As long as the cells 
are supplied with embryonic juice they synthesize new 
protoplasm and build up unlimited amounts of tissue. 


This explains why the medium recently advocated by Drew is 
nutrient. According to my early experiments, and also some 
recent ones, it seemed that extracts of sarcoma, adult muscle and 
glands, leucocytes, and even of heterologous tissues, were endowed 
with a growth-promoting action similar to that of embryonic 
juices. In a recent article we reported the results of a study of 
the action of the juices from homologous and heterologous tissues 
on pure cultures of fibroblasts, not only for a few days, but for 
long periods of time. The effect of these juices, which may be 
ractically similar for a few days, differs widely when their action 
is prolonged. Extracts of adult chicken organs, like embryonic 
tissue juice, at first determine an increase in the mass of the 
pure cultures of chicken fibroblasts, but, after a few passages, the 
fibroblasts cease multiplying and ultimately die. It is robable 
that adult tissues, as well as serum, contain substances which are 
toxic for the womenegees cells, and progressively overcome the 
effect of the growth-promoting compounds. The activating 
effect attributed recently to adult gland and sarcomatous tissue 
by Drew entirely corroborates our early experiments. There is 
no marked difference between homologous and certain heterologous 
adult tissue extracts in their effect on fibroblasts, as demonstrated 
lately by Ebeling and myself. By contrast, heterologous embryonic 
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juices may act on chicken fibroblasts in the same manner as 
chick embryo juice. It appears that fibroblasts can synthesize 
protoplasm from substances contained in certain foreign embryonic 
Juices. 

Several years ago aqueous extracts of sarcoma were found by 
Burrows and myself to enhance ceil multiplication, apparently 
in the same way as embryonic tissue juice does. This fact has 
recently bein confirmed by Drew. But the action of extracts of 
sarcoma is more complex than was thought at first. When the 
cultures are kept under observation for several gomng, the rate 
of cell multiplication, which is at first increased, becomes slower 
and the fibroblasts may ultimately die. Therefore the action of 
the juices from tumours can be compared only in a superficial! way 
to that of embryonic tissue juices. 


While fibroblasts and epithelial cells remain in a true 
condition of cultivation only in homologous and certain 
heterologous embryonic tissue juices, lymphocytes behave 
differently. In embryonic tissue juices they display great 
activity at first, but die after a short time. On the con- 
trary, if the medium is composed of diluted serum, they 
remain alive and spread over a large area for more than 
a month. It is obvious that they build up protoplasm from 
some constituents of serum, while neither fibroblasts nor 
epithelial cells possess this property. 

But it is not proved that such striking differences exist within 
the organism. Tissues within the organism may continuously 
receive substances which circulate in very high dilution in the 
blood, while in vitro these substances are soon exhausted and 
cannot manifest their action. However, there is some reason to 
believe that in the adult animal connective tissue does not find 
in plasma the substances necessary for its multiplication. If 
endothelial cells were capable of proliferating in blood plasma, 
they would soon fill the lumen of the vessels. Connective tissue 
is at rest in practically every part of the adult organism, prob- 
ably because it does not find in interstitial lymph and plasma 
the necessary growth-promoting substances. Although fibroblasts 
do not proliferate spontaneously in vivo, they may multiply 
around foreign bodies or regenerating structures, when leucocytes 
secrete, or necrotic cells set free, substances similar to those 
which are found in tissue juices. These substances would be the 
substratum of the formative stimulus which is supposed to impart 
growth energy to regenerating tissues. 

The nature of the nitrogenous compounds present in 
embryonic juice and used by epithelial and connective 
tissue cells in the building up of protoplasm is still un- 
known. But some of their properties have been studied 
during the last twelve years. Embryonic tissue juice loses 
its growth-promoting effect after it has been shaken for 
several hours, or heated at a temperature of 65° C. for a 
few minutes. The substances which promote cell multipli- 
cation are as sensitive to heat as alexin and sensitizer. 
They are partly destroyed at 56° C. in thirty minutes, and 
when left in an incubator at 38°C. for forty-eight hours 
their action is greatly weakened. They are unstable and 
easily destroyed by agents other than heat. They are sensi- 
tive to the action of radium and z rays. Spontaneous 
deterioration occurs also under the influence of still 
unknown factors. The decrease in the pH, which occurs 
spontaneously even at low temperature, prevents their 
stimulating action. But even when the pH does not vary, 
embryonic juices which have been kept in the refrigerator 
for one or two weeks lose some of the growth-promoting 
power. Filtration through a Berkefeld filter partly deprives 
the juices of their growth-activating substances, and these 
substances disappear completely after filtration through a 
Chamberland filter. These facts have recently been con- 
firmed by Drew. Many attempts have been made to isolate 
from the embryonic tissue juices the substances used as a 
nitrogenous food by fibroblasts. Fractional precipitation 
_ by alcohol, acetone, and other substances did not lead to 
the separation of a more active moiety. The growth- 
promoting substances always remain with the protein 
—. They may consist of some growth-stimulating 

ormones of the class called by Gley harmozones, and of 

other substances which supply fibroblasts and epithelium 
with the nitrogen required for multiplication, or only of 
the latter. These nitrogenous compounds, secreted by 
certain cells and used as food material by other tissues, 
are called trephones—from rpépo, I feed. 


It is obvious that the osmotic tension and the concentration in 
hydrogen ions of the medium must be similar to those of the 
humours of the organism. A convenient method was developed 
by Felton for measuring the hydrogen ion concentration of the 
medium. The optimum pH for the growth of pure cultures of 
fibroblasts was determined by Fischer. It was found to be 


between 7.4 and 7.8 for chicken fibroblasts. But the cells could 
live for four or five ne at a pH of 5.5 and for eight or nine 
passages at a pH of 8.5. 


Methods for the Preparation of the Cultures. 

It is well known that embryonic tissue may grow on the 
fibrin network of a plasma coagulum, on the surface of the 
cover-glass in a drop of lymph, serum, or saline solution, 
and on agar. But even in a fluid containing all the sub. 
stances necessary for cell multiplication no growth occurs 
if the cells do not find the proper support on which to creep, 
The finest details of the cells spreading on a cover-glass 
in a saline solution may easily be observed, and _ this 
technique is excellent for cytological studies, as shown by 
Lewis. When the rate of growth of tissues must be 
accurately measured, and when the cultures must be trans- 
ferred from medium to medium with as little disturbance 
of their structure as possible, the cells require a scaffold 


which offers sufficient resistance to handling with 
instruments. 

Fibrin makes an excellent support for cells, which grow incom- 
parably better and more regularly than on agar. The transfer 


of the tissues from medium to medium is possible without disturb- 
ing the cells, as they are embedded in and protected by the fibrin. 
The main objection to the use of fibrin is that in the early 
technique it could be obtained only from plasma, and the serum 
constituents could not be removed. Therefore it was impossible 
to observe the effect of simple saline or other solutions on the 
growth of cells. This disadvantage has been overcome by 4 
method for obtaining and keeping fibrinogen suspension or solu- 
tion, which is added to the fluid medium. At first the digestion 
of the fibrin prevented the use of serum-free media, but this 
obstacle was met by adding traces of sodium linoleate or egg-yolk 
to the fluid. A fibrin coagulum deprived of serum may also be 
obtained by washing a thin plasma clot in the bottom of a 
flat flask with Ringer or Tyrode solution. 


A medium prepared according to the early technique 
deteriorates spontaneously within a short time. As the 


activity of the cells depends in a large measure on the com. | 
_position of the pericellular fluid, no precise relation between 


a given factor and the changes in the morphology or the 
growth energy of a tissue can be established if the medium 
undergoes progressive and unknown modifications. The 
deterioration of the medium is due to the spontaneous 
destruction of thermolabile growth-promoting substances 
contained in tissue juices and serum, and to the accumula- 
tion of waste products from the tissues. This deterioration 
could be prevented by the cultivation of the cells in a con- 
tinuous stream of oxygenated medium. But although 
Burrows succeeded in circulating serum at the surface of a 
plasma clot, no practical method has been evolved from 
those early experiments. The first technique by which cells 
could be kept indefinitely in a condition of constant activity 
consisted in removing the tissue fragmer.t frequently from 
its medium, washing it in Ringer solution, and transferring 
it toa fresh medium. As the nutritive substances contained 
in the medium do not undergo marked disintegration in 
forty-eight hours, and as the accumulation of waste products 
has but a very slight action on the growth of the tissues 
during that period of time, the cultures, when transferred 
from medium to medium, live under practically unchanged 
conditions. This method has several disadvantages—for 
example, it is laborious and requires training to extirpate 
the tissues from the medium and transfer them to a new 
medium ; only a small amount of tissue can be handled ; and 
some tissues do not stand the passages well. While strains 
of fibroblasts and epithelial cells can be maintained 
indefinitely in an almost constant condition of activity, 
lymphocytes do not resist the frequent passages as well as 
other cells. Furthermore, cell secretions which require the 
cultivation of large amounts of tissue under constant 
conditions cannot be studied. 

A second technique has been developed by which the cul 
ture medium may be renewed frequently without mechanical 
disturbance of the tissues or danger of bacterial contamina- 
tion. Special containers have been made in the form of flat 
round flasks with oblique necks. They belong te different 
types, some being used for measuring the rate of growth of 
tissues, and the others when cytological examinations aré 
required. The size of the flasks varies from 5 to 8 cm. ™ 
diameter, which makes possible the use of large amounts 0 
tissues and medium. By means of spatulas the tissues may 
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be handled conveniently inside the flasks. The principle of 
the method is to use a medium composed of two parts, one 
solid and the other fluid, the latter being renewed as often 
as necessary. The solid medium is composed of coagulated 
plasma in which the tissues are embedded and which covers 
the bottom of the flask in a thin layer. The fluid medium, 
which bathes the solid medium continuously or not as 
desired, is composed of Tyrode solution in which are dis- 
solved the substances whose action on the tissues is being 
investigated. The fluid medium diffuses its nutrient prin- 
ciples in the coagulum and also receives the katabolic pro- 
ducts of the tissues. As it can be changed every day, the 
tissues grow on the bottom of the flask, without being dis- 
turbed, in a medium which varies but little in composition. 
With this technique, epithelial cells, fibroblasts, and leuco- 
cytes can be observed in a condition of uniiterrupted growth 
for about a month, after which they must be transferred 
into a fresh medium. 


Methods for Measuring the Rate of Growth of a Tissue 
and Detecting Growth-promoting or Inhibiting 
Substances in a Fluid, 

As the action of a given substance on a tissue must be 
measured by its effect on the growth of a pure strain of 
cells, it was ascertained whether two parts of a tissue frag- 
ment may be caused to grow at identical rates in identical 

media. 

A minute study was made of the technical conditions which are 
required for the uniform growth of pure cultures of fibroblasts. 
When the technique is carefully carried out the differences in the 
rate of growth of fibroblasts in identical media are slight. But 
the technique is delicate and, in untrained hands, the experimental 
errors are of such magnitude as to render the results worthless. 

The measurement of the rate of growth is made in the 
following manner: The slides are placed in a projectoscope 
and the outlines of the tissues are drawn immediately after 
the preparation of the cultures, and after forty-eight hours’ 
incubation (Fig. 5). The areas of the original fragment 
and of the new growth are measured with a planimeter and 


original fragment is calculated. This relative increase of 
‘2 


area 
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Fig. 5.—1, Division of a pure culture of fibroblasts into two fragments 
of equal size. 2, Tracing of the fragments in the projectoscope imme- 
diately after preparation of the culture. 3, Tracing after forty-eight 
hours, showing the area of growth. 4, Curve expressing the growth of 
two fragments of fibroblasts daring sixty-seven hours. 


pure cultures of fibroblasts and epithelium in forty-eight 
hours expresses the rate of growth. The rate of growth, 


the increase in mass of the tissues in a number of passages, 
and the duration of life of the cultures indicate whether the 
medium is nutrient, non-nutrient, or growth-stimulating 
Without b@ing nutrient. 


When the tissues are cultivated in 


large flasks, the increase is measured in the same way, and, 
as the growth is uninterrupted, it may be expressed 
graphically in a simple manner. The curve expressing the 
rate of growth of fibroblasts and epithelial cells in a nutrient 
medium is a parabola (Fig. 6). If the medium is non- 
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Fic. 6.—Tracings and curve showing the growth of a pure culture of 
pavement epithelium in a D-5 flask. 


nutrient, the curve is S-shaped. Modifications in the form 
of this curve indicate whether the medium contains sub- 
stances which activate or depress the rate of cell multiplica- 
tion. The technique cannot be used for measuring the 
activity of lymphocytes, because they never grow as a tissue, 


: | but always remain at certain distances from one another 
the ratio of the area of the new growth to that of the | 


and invade the culture medium on several planes. It is 
possible to use strains of epithelial and connective tissue cells 
as physiological reagents in order to detect in the humours 
the presence of substances promoting or depressing cell 
multiplication, and to express the action of these substances 
in terms of unit area of growth. 


Methods for Ascertaining the Growth Energy of a 
Tissue. 

The inherent growth energy of a given tissne can also be 
ascertained. It is obvious that the growth energy of a 
tissue in vivo may undergo wide variations under the 
influence of several factors, 
and chiefly of age. The S¢™-. 
curves of Minot demon- futon 
strated this long ago. The wr 
growth energy of the fibro- 50 x A 
blasts of a given organ is Ky 
greater in an embryo than 7 
in a young animal, and 40 7 
fibroblasts in a_ nutrient 
medium are more active 3 30 
after twenty-four hours a 
than after seventy - two 7 
hours. It is also known 20 
that a tissue may increase / 
in growth energy by cultiva- 
tion in a medium containing 10 
a large amount of em- 
bryonic substances. There- 
fore the inherent growth 
energy of a tissue at a given 
instant is a function of 
several independent vari- 
ables: its growth energy at the preceding instant, and the 
concentration in the pericellular fluid of the substances 
which increase or decrease cell activity. It could be ascer- 
tained by the activity displayed during an instant by the 
cells in a medium containing neither activating nor retard- 
ing substances, if such a measurement were poss-ble. But the 
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Fic. 7.—Residual activity of a pure 
culture of fibroblasts. 
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TISSUE CULTURE. 


residual energy, which was found to vary at the same time 
as the inherent energy, may be used as a measurement of 
the latter. The residual energy (Fig. 7) is expressed by the 
duration of life and the proliferative activity of the cells in 
Tyrode solution. 


Applications of the Methods to the Study of Physiological 
and Pathological Problems. 

The method of tissue culture, although still in its infancy, 
is already a powerful instrument for the investigation of 
the relations of the tissues and the humours. It is capable 
of reducing certain phenomena to their simplest terms, since 
the action of a given substance on a given type of cells and 
the interactions of known types of cells can be studied for 
long periods of time. Thus it offers possibilities for the 
study of some problems which are beyond the reach of any 
other methods of research. 

The behaviour of pure strains of tissues under various 
cultural conditions has shown that the rate of cell prolifera- 
tion is not determined by the energy derived from the 
ovum, but is a function of the concentration in the peri- 
cellular fluid of substances which have the power of pro- 
moting or inhibiting cell proliferation. As long as the 
proper amount of food material is given to connective and 
epithelial tissues and the katabolic products are removed, 
cell proliferation goes on. Its velocity increases or de- 
creases according to the composition of the medium, and 
remains constant in a medium of constant composition. 


The strain of fibroblasts, which I obtained more than twelve 

pars ago, is fully as active to-day as at the end of its first year. 
There is no change in the rate of growth of the strain of pave- 
ment epithelium isolated by Ebeling eighteen months ago. These 
tissues can be considered as potentially immortal. But the accumu- 
lation of katabolic products, the disappearance of the nutrient 
principles, the presence of toxic substances, etc., may bring about 
some morbid changes in the cells and eventually their death. It 
is probable that within the organism the pathological processes, 
which involve a resumption or decline of cell activity, are due 
to similar causes. 

The methods used for measuring the amount of tissue produced 
under the influence of a given factor have permitted the detection 
and study of two classes of substances which probably play an 
important role in pathology. These substances that promote and 
restrain the growth energy of tissues are found in blood sermn 
and in embryonic and other tissues. 


Growth Depressing Action of Serum. 

Serum not only fails to supply fibroblasis and epithelial 
cells with the substances necessary for multiplication, but 
it inhibits their proliferation and shortens their life in 
vitro. Although lymphocytes find in serum the substratum 
for multiplicatiux, their activity is depressed by a large 
amount of this fluid in the medium. 


The apparent acceleration of growth which occurs when plasma 
is diluted with a saline solution is caused merely by a decrease 
in the inhibiting action of serum under the influence of dilution. 
Although this phenomenon was studied long ago by Burrows and 
myself, by Lambert, and by Ebeling, its mechanism has remained 
unknown until the discovery of the growth-inhibiting action of 
serum on the multiplication of fibroblasts and epithelium. 


As a rule, the restraining action of serum becomes more 
pronounced after serum has been shaken or heated. The 
agents which inactivate serum also render it more in- 
hibiting for homologous fibroblasts. It seems that serum 
contains certain growth-promoting substances which, like 
alexin, sensitizer, and embryonic trephones, are destroyed 
by shaking and heating, and oppose the inhibiting effect 
on fibroblasts of other substances that resist heat and 
shaking. The study of the properties of a precipitate 
obtained by bubbling CO, through serum showed that 
serum contains two antagonistic substances, the growth- 
promoting ones always being weaker in their action than 
the growth-inhibiting. 

The growth-restraining power of serum varies with the 
age of the animal. Serum never activates the multiplica- 
tion of fibroblasts, even when obtained from a very young 
animal, but does not depress growth in the latter case, 
However, a short time after birth the serum becomes 
slightly inhibiting. The rate of cell multiplication and the 
duration of the life of a pure strain of fibroblasts in 
plasma decrease in function of the age of the animal from 
which the plasma is cviained, at first very rapidly and in 


later years very slowly (Fig. 8). The curve expressing this 
phenomenon resembles the growth curves of Minot, and 
that of the variations of the index of cicatrization in 
du Nouy’s formula in function of the age of the patient. 
As no growth-activating power can be detected in the 
serum of very young animals, it appears that, during the 
whole life, the growth-inhibiting substances contained in 
plasma have a stronger effect 
on fibroblasts than the 
growth-activating ones, and 
that the effect of the latter 
is entirely shielded by that of 
the former. The increase of 
the inhibiting action of serum 
in the course of life is due 
to complex causes which were 
submitted to an experimental 
study. The conclusion of 
these experiments was that 
the increased inhibiting 
action of serum from old 
animals is due to the loss of 
growth-promoting substances 10 { 
and, at the same time, to , | 
the enhanced power of the years *1 23°45 678 9 
growth - inhibiting factors. g—Curve showing the 
The growth-promoting sub-_ variations of the pure cultures of 
fibroblasts in serums trom fowls 
stances probably come from 6 different ages. 
gland secretions which de- 
crease in old age. The enhanced growth-restraining effect 
may be due to the change in the properties or the quantity 
of the serum proteins. Hatai has shown that the concentra- 
tion of proteins in rat serum increases with the progress of 
age. The same phenomenon occurs in fowls. But when the 
serum of an old fowl is diluted so that its protein concen- 
tration is practically equal to that of a young fowl, its 
growth-promoting power, which has decreased markedly, 
is still higher than that of the young animal. While 
increase in protein concentration is one of the mechanisms 
by which age acts on the inhibiting power of serum, other 
factors certainly play a part in the phenomenon. 

The property of the blood serum of becoming more 
growth-inhibiting with advancing years was used as the 
basis of a technique for measuring age. The ratio of the 
rate of cell proliferation in serum to that in Tyrode solution 
is called growth index. It seems that it varies as an 
exponential function of the time. The value of the growth 
index decreases rapidly during the first months of life and 
slowly in old age. As chicken fibroblasts respond to the 
inhibiting power, not only of homologous, but also of 
certain heterologous serums, they may be used as a reagent 
for the detection of the modifications brought about by age 
in the blood of dogs. 

When the growth index is adjusted to be 1.00 in dogs about two 
weeks old, it becomes rapidly lower, and variations from 1.00 to 
0.70 and even 0.50 can be observed within two years. On the 
contrary, in old animals the variations of the growth index are 
small. In animals 8 or 9 years old its value varies generally 
between 0.2 and 0.1. In still older dogs the technique is not sensi- 
tive enough to show differences larger than these which may be 
due to experimental errors. 

The growth index varies under the influence of conditions 
other than age. The serum becomes more inhibiting in the 
course‘of a general infection, after the spontaneous develop- 
ment of an abscess, or after an injection of turpentine, and 
returns to its normal condition when the animal recovers. 
The serums of animals which reach the cachectic stage of 
a malignant tumour may show an increase in their growth- 
inhibiting action. The variations of the growth index give 
an indication of the condition of the humours and of their 
possible action on the leucocytes and tissues. It-is probable 
that some relations will be found between certain diseases 
and the growth-inhibiting properties of blood serum in 
adult and old organisms. 


6¥ 


Average relative increase 
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Embyronic and Leucocytic Trephones. 
Embryonic tissue juice contains certain substances which 
give to fibroblasts and epithelial cells the power of pro- 
liferating indefinitely in vitro. This fact indicates that 
embryonic cells have the property of transformjng some 
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material of the egg or the blood serum of the mother into 
growth-promoting substances. These substances are also 
found in extracts of leucocytes and of adult tissues such as 
thyroid, brain, kidney, etc. They are called trephones 
because they are used by certain cells as food material. 
They differ from the hormones that stimulate cells to activity 
without possessing any nutritive property. Both trephones 
and hormones may be required for the growth of tissues. 
Epithelial and connective tissue cells that do not obtain 
from blood serum the material necessary for the synthesis of 
protoplasm demand for that purpose the trephones con- 
tained in embryonic tissues, lymphocytes, and other cells. 
Leucocytic trephones undoubtedly have an important func- 
tion in physiological and pathological processes. We found 
that extracts of leucocytes contain growth-activating sub- 
stances, and that serum obtained from cultures of leucocytes 
promotes cell multiplication. Leucocytes secrete in vitro 
and in vivo substances that determine the multiplication of 
fibroblasts. Since lymphocytes are capable of multiplying 
in serum, they probably synthesize growth-activating sub- 
stances from certain constituents of serum. They can be 
considered as mobile unicellular glands which bring to con- 
nective and epithelial cells the principles necessary for the 
synthesis of protoplasm. 

This function of the lymphocytes was clearly understood by 
Renaut. More than thirty years ago he wrete that lymph cells 
bring to fixed cells the food material that they require, and that 
the life of the organism depends on their function. Jolly also 
believes that lymphocytes store important chemical substances 
which are used by the organism. The observations of Cramer, 
Drew, and Mottram have added a great deal to the evidence of 
the role of the lymphocytes in the nutrition of the body. It is 
shown by our experiments that lymphocytes retain through life 
the property of storing embryonic growth-promoting substances or 
o— _— which may cause a resumption of cell activity when 
needed. 


The white cells of the blood are evidently endowed with 
a double function—defending the tissues against bacteria, 
foreign substances, and necrotic material, and promoting 
cell proliferation. 

It is well known that pathological processes are often 
characterized by a resumption of activity of tissues that are 
more or less in a resting condition. In the healing of wounds 
and repair of fractured bones, and in the development of 
tumours, cells that have ceased multiplying, possibly for 
imany years, recuperate their embryonic growth energy. 


i There has been much speculation concerning the mechanism that 

determines an increase of the inherent growth energy of a tissue 
when it is needed. But the explanation of this phenomenon was 
essentially incomplete, as the conditions responsible for cell multi- 
plication were unknown. Although all the causes of tissue growth 
are far from being understood, we already know from observations 
of pure cultures of cells that growth energy depends on certain 
substances present in the pericellular fluid. Within the adult 
organism fibroblasts are not supplied with these substances. Since 
they do not obtain from serum the substances required for the 
synthesis of protoplasm they must receive them from another 

_Source. It is difficult to understand how an inflammatory irritant 
that, according to Virchow, would be responsible for the resump- 
tion of cell activity in pathological processes, could furnish the 
cells with the material needed for proliferation. The decrease in 
tissue tension, which Ribbert thought was the cause of the 
increased growth energy of a cicatrizing tissue, does not explain 
the production of new tissue. Weigert, while rejecting the hypo- 
thesis of Virchow, could not give any satisfactory explanation of 
ys _ = injury of a group of cells is followed by proliferation 
of other cells. 


Since cell growth energy depends on the concentration of 
growth-promoting substances in the pericellular fluid, it is 
probable that pathological tissue growth can be attributed 
to the presence of certain chemical substances, as foreseen 
by Welch many years ago. The substratum of formative 
stimulus may consist of trephones secreted by leucocytes or 
set free by dead muscle or gland cells and capable of 
supplying tissues with the food material required for cell 
multiplication. 

This hypothesis satisfactorily explains the mechanism of wound 
healing and of several other phenomena. It is known that an 
‘aseptic wound begins to cicatrize after two or three days. But 
a wound completely free from debris of tissue and blood clots 
and absolutely ‘protected from outside irritation does not heal. 
Thus, regenerative stimulus does not depend on a release of tissue 
tension. Neither does it come from tissue injury. It seems that 
Yirchow was right in attributing cell growth to an inflammatory 
irritant. But when a wound, instead of being protected against 
external irritation, is covered with a slightly irritating dressing, 
such as turpentine, a few staphylococci, or dry gauze, cicatrization 
May start in less than two days. The action of the irritant on 


the cells is not direct. Gauze, turpentine, or bacteria have 
never been observed in vitro to produce an increase in the rate 
of multiplication of fibroblasts. They robably set in motion a 
mechanism which determines cell proliferation. The effect of 
every mild irritant is to bring about the invasion of the tissue 
by leucocytes which are known to have the power of ——s 
cell proliferation.We may assume that the resumption of cel 
activity in woun® healing is due to the trephones set free by 
the leucocytes. Then Virchow’s opinion was not entirely correct, 
since an inflammatory irritant initiates cicatrization not directly, 
but by the intermediary of the leucocytes. 

Regeneration in lower organisms may also he determined by 
trephones. Jacques Loeb observed that, in Tubularia, endodermic 
cells gather at the end where a new polyp is about to form, and 
probably set free substances required by proliferating cells. The 
rapid growth of limbs in metamorphosing tadpoles is aided, accord- 
ing to Jordan and Speidel, by the presence of lymphocytes. 
Although it is certain that regeneration takes place through more 
than one mechanism, the trephones set free by leucocytes and 
other cells undoubtedly contribute to the resumption of cell 
activity within the adult organism. 

When cells degenerate and die, as in myocarditis or interstitial 
nephritis, for example, they are replaced by fibrous tissue. 
Fibrosis is known to follow gland and muscle cell destruction. 
Since these cells set free substances that can be used as food 
material by the fibroblasts, the process of sclerosis appears to 
be automatic. The fibroblasts may synthesize new protoplasm 
from the principles diffusing from dying or dead cells and from 
leucocytes. The activation of fibroblasts, observed by Leo Loeb, 
under the influence of thyroid cells during regeneration of the 

land in vivo, was probably due to the secretion of trephones. 

n many instances the resumption of cell activity that brings about 
adaptation in certain pathological processes can be satisfactorily 
explained by the presence of trephones in tissue fluids. The waves 
of cinesis that, in Dustin’s experiments, follow the waves of 
pycnosis initiated by the injection of a foreign protein, are caused 
probably by substances set free by the dying cells. 


The growth-restraining effect of serum and interstitial 
lymph, which does not allow fibroblasts to proliferate within 
the adult organism, must disappear when cell multiplication 
is needed. Leucocytic and other trephones probably bring 
to resting tissues the substances required for growth, and 
oppose, as is the case in vitro, the inhibiting influence of 
serum. 

ConcLusIons. 

It was not my intention in this report to give a description 
of all the appiications of the method of tissue culture to 
pathological problems, but simply to show how certain 
technical improvements, such as the use of pure cultures of 
tissues, and the development of procedures permitting a 
quantitative study of the interactions of the tissues and 
their medium, have led to the discovery of some previously 
unknown properties of the humours and of the cells. The 
growth-restraining action of blood serum, the growth- 
promoting properties of certain substances synthesized by 
embryonic and other cells, and the nutritive function of 
the white blood cells have been revealed by the new pro- 
cedures. Although its technical methods are still in their 
infancy and very crude, the method of tissue culture will 
have an important bearing upon our understanding of 
pathological problems because it can reduce complex 
phenomena to simpler terms, and bring to light some of 
their underlying principles. 


TOOGTH-PLATE REMOVED FROM THE RIGHT 
BRONCHUS BY INFERIOR BRONCHOSCOPY. 


BY 
E. B. WAGGETT, D.S.O., M.B., B.C., 
THROAT AND EAR DEPARTMENT, CHARING CROSS HOSPITAL, 
AND 
ERIC L. FYFFF, M.B., B.S.Lonp., 
Major R.A.M.C., 
SURGICAL SPECIALIST, QUEEN ALEXANDRA MILITARY HOSPITAL, MILLBANK, 


(With Special Plate.) 


Tuts case is worthy of record on account of the extra- 
ordinarily large size of the foreign body; there are not 
many records of an unbroken dental plate recovered from 


a bronchus. 
Nore sy Mayor Fyrre. 

Bandsman S. was admitted to Queen Alexandra Military Hospital, 
Milibank, on April 26th, 1924, with the following history: On the 
previous day (April 25th) he was having a discussion with some 
men in a Bn room when one of them hit hi:zn in the mouth, 
thereby dislodging a tooth-plate and knocking it down his throat; 
he immediately had a sensation of choking, and, feeling that the 


tooth-plate had stuck in his throat, he put his finger into his 
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mouth and endeavoured to push it on, as he felt it had gone too 
far to bring it up into his mouth again; he succeeded im getting 
the tooth-plate on down his windpipe and, having done so, his 
sensation of choking passed off and he felt easier at once. On 
admission to hospital at Cosham soon after eomplained of pain 
in the right side of the chest, and a certain ount of dyspnoea 
with expulsive cough. A radiogram taken at once showed the 
shadow of a tooth-plate on the right side of the chest at about the 
level of the sixth rib, He was transferred to Millbank and arrived 
the following day. 

A further radiogram was taken and revealed the tooth-plate still in 
the position described at Cosham (Fig. 1, special plate). Operation 
was decided upon at once, and the patient was placed under general 
anaesthesia and a bronchoscope introduced with great difficulty 
into the trachea, the difficulty being due to the oedema of the 
aryteno-epiglottidean folds and surrounding tissues; this oedema, 
together with the large amount of secretion in the trachea, decided 
me to do a low tracheotomy and thereby obtain a clearer view. 
This was done at once, and, on introducing a medium size tube, 
the tooth-plate was located in the right bronchus about three- 
= of an inch beyond the bifurcation of the trachea; alligator 
orceps were introduced and one edge of the tooth-plate gripped, 
but on pulling it was found that the hook on the tooth-plate (shown 
in the radiogram) had perforated the bronchial wall, and the 
bronchus came up with the foreign body; several further attempts 
were made to rotate the plate, but failed, and as the patient’s 
condition was not too good he was put back to bed with a 
tracheotomy tube left in the trachea. 

Mr. Waggett, consulting laryngoloyist to the hospital, was called 
in to see the case, when further radiograms were taken and showed 
that the foreign body had been moved about an inch, and now lay 
in a position nearer the mid-line and more veriically than in the 
first radiogram. 

Note sy Mr. Waacertr. 

On eee 28th the patient was in good condition; the temperature 
had fallen to normal after a post-operation rise. He had no 
dyspnoea while eng ay in bed and breathing Ly the mouth. 
An antero-posterior skiagram taken a few hours previously showed 
the tooth-plate lying in an almost vertical position a little to the 
right of the middle line at the level of the spinal articulations of 
the fifth and sixth ribs—a picture very suggestive of impaction in 
the oesophagus. Screening in the left antero-lateral posture proved 
Major Fyffe’s diagnosis to be correct, and the skiagram (Fig. 2) 
showed the foreign body lying well in front of the oesophagus and 
obviously in the right bronchus. With the assistance of Major Fyffe 
and Mr. E. D. Davis I operated in the sitting posture and without 

eneral anaesthesia. On removal of the long rubber tube which 

ad passed into the right bronchus alongside the foreign body, 
about an ounce of foul pus was coughed up. After cocainization of 
the carina and allowing the bronchoscope, passed through the 
tracheotomy wound, to remain for a minute while tolerance was 
established, it was easy, after swabbing, to see the tooth-plate 
with its single false tooth lying just below the level of the top of 
the right bronchus, and the gold-wire hook hidden for half its 
length in the upper-lobe bronchus. The mucosa was red and 
“aoe but not greatly swollen. There was no sign of trauma. 

With “ bean ”’ bronchoscopic forceps the foreign body was rotated 
readily on its long axis, disengaged, and withdrawn, the chief 
difficulty arising at the tracheotomy wound. 

Recovery was free from fever or serious pulmonary symptoms. 


Comment sy Mr. Wacecerr. 

The plate measured over an inch and a half (4 cm.) in 
length, over three-quarters of an inch (2 cm.) in breadth, 
and almost the same in height (Fig.3). The patient, a man 
of slight build and 
about 5 ft. 10 in. in 
height, showed me, 
when examined a week 
later, a larynx not 
at all remarkable for 
size. The epiglottis 
was strongly curved, 
concealing the glottis 
during normal respira- 
tion. The patient re- 
ported that he felt 
the dental plate pass into the throat, stick there, and 
render breathing impossible. Finding that it had 
descended too far for extyaction, he decided to push it 
down with his finger. I have little doubt that his finger 
reached no farther than the epiglottis, pressure upon which 
pushed the large hook- and tooth-bearing portion through 
the glottis. As I learnt from the self-control and tolerance 
which he displayed at the time of the extraction, the patient 
was a man quite capable of performing this trying feat, 
which presumably saved his life, for as soon as the foreign 
body had passed the glottis all difficulty of breathing ceased. 

The practical value of a record such as this is to draw 
attention cnce more to the danger inherent in the wearing 
of dental plates of small size. Such plates not uncommonly 
are swallowed, and, becoming impacted in the oesophagus, 


Fie. 3.—Actual size. 


have to be removed through the oesophagoscope. It is true 
that this method is a good deal safer than oesophagotomy; 
but it is by no means free from danger, involving, as it 
frequently does, the disengagement of sharp wire-hooks 
from the damaged wall of the gullet. Occasionally such 
plates have to be severed in situ with a cutting instrument 
before extraction is possible; and that manceuvre can be 
extremely difficult if grave damage is to be avoided. In 
the case here recorded nothing but an unusual degree of 
presence of mind on the part of the patient prevented 
immediate death by suffocation. 


AN UNUSUAL CASE OF BILATERAL RENAL 
CALCULUS. 
BY 
H. TEMPLE MURSELL, 0.B.E., M.B., F.R.C.S.E., 
HONORARY SURGEON, JOHANNESBURG HOSPITAL. 


(With Special Plate.) 


Tur following case presents many features of unusual 
interest, and may therefore be worthy of record. 


The patient, a young man, aged now 27, came first under 
notice in 1915, when he was admitted to No. 1 General 
Hospital, Wynberg, South Africa, from German West Africa, 
where he was serving as a private in a Natal field hospital, 
Six weeks prior to his admission to Wynberg Military Hospital 
he dived into the sea at Luderitzbucht into shallow water, 
struck his head on the sandy bottom, and sustained an injury 
to his neck, which subsequent investigation proved to be a 
dislocation between his third and fourth cervical vertebrae. _ 

On his admission to Wynberg he had a complete paralysis 
involving all the nerve area below the level of injury. Breath- 
ing was solely diaphragmatic, there were paralysis of bladder 
and rectum and extensive bedsores over the sacrum. There was 
dribbling of urine and severe cystitis. The condition seemed 
wellnigh hopeless. However, Dr. Lindsay Sandes of Cape- 
town and the writer came to the conclusion that operative 
measures offered the only chance of recovery, and they carried 
out the following operation. An incision was made in the mid- 
line of the neck as for laminectomy, and the condition pre- 
viously shown in the skiagram was found—namely, a disloca- 
tion forward of the neck between the third and fourth cervical 
vertebrae. An attempt was made to reduce this, but without 
avail, and accordingly the superior articular processes of the 
fourth cervical vertebra were removed, and thereafter the 
reduction was easily effected. A stout silver wire was passed 
through the spinous processes of the third and fourth cervical 
vertebrae and tightly twisted up. The wound was closed and 
the head and neck immobilized. Complete recovery slowly took 
place, and three months later the patient was walking about 
and rejoined his unit for discharge in Natal. He subsequently 
served again in German East Africa, and also with a unit in 
Europe. 

The case up to this point was well worthy of record, but 
the subsequent developments in the urinary tract are those 
with which this record is more immediately concerned. 


In October, 1923, the patient was sent to me by the Military 
Pensions Board, Pretoria, on account of pus and blood in the 
urine and a certain degree of lumbar pain, but there was no 
history of true renal colic. A skiagram was taken of the 
cervical region, which showed the wire still in position fixing 
the third and fourth cervical vertebrae. There was free move- 
ment of the neck in all directions without pain or discomfort, 
and the patient was actively employed up to this time in the 
engineering department of the South African Railways m 
Bloemfontein. This skiagram is reproduced (Fig. 1). ; 

The patient was admitted to the Johannesburg Hospital 
under my care on October 19th, 1923. A skiagram of the 
lumbar region by Dr. William Steuart, who also took the 
cervical skiagram, showed large masses of calculi in both 
renal areas (Fig. 2). The urine contained pus, but not in great 
quantity, was faintly alkaline, 0.77 per cent. urea, and about 
65 oz. were passed in twenty-four hours. ae ie 

Cystoscopy showed a moderate degree of cystitis. voy 
carmine was delayed in its appearance, taking three hours for 
the first indication from the left side, and on a subsequent 
catheterization of the right ureter was still more delayed, but 
the actual time was not accurately determined. Operation was 
advised, and the patient left hospital for a while, to be re 
admitted on November 2nd, 1923. On this occasion the urine 
showed a specific gravity of 1004, was alkaline, with a trace 0 
albumin, glucose absent, pus and erythrocytes, urea 0.8 per 
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cent. The blood urea was 46 mg. per 100 c.cm. There were 
no clinical symptoms of renal inadequacy, no thirst or head- 
ache, and the tongue was fairly clean. The patient, though 
thin, was in fair condition, and had been at work till shortly 
before admission. 

On November 8th, the left kidney being judged the better of 
the two, nephrolithotomy was done on that side through an 
oblique lumbar incision, and masses of branched phosphatic 
calculi were removed through a cortical incision in the kidney 
through pouched and thinned-out tissue, opening into the 
calyces which contained the calculi; drachms were thus 
removed, and the renal area drained. The upper third of the 
kidney was that chiefly involved, and the remainder showed 
sound secreting tissue. The tient made an uneventful 
recovery from this operation, and left hospital feeling well on 
December 11th. 

He returned to his home in Bloemfontein, and was re- 
admitted to hospital on January 11th, 1924, for operation on 
the right side. The left lumbar wound had healed well. On 
this occasion the urine from the bladder showed 1.2 per cent. 
urea—a marked improvement upon the previous occasion; the 
left kidney urea was 1.1 per cent., the blood urea was, as 
before, 46 mg. per 100 c.cm. Cultivations from the left kidney 


. showed no organisms; there was a scanty growth of a strepto- 


coccus from the bladder urine. Indigo-carmine appeared from 
the left in thirty minutes with a free urinary secretion. From 
the right side there was a rapid arrhythmic secretion of a 
purulent urine, indigo-carmine ager in fifty minutes. 

On January 28th a right lumbar oblique incision was made, 
and a much sacculated kidney was exposed, the sacculation 
being mainly in the upper pole. Masses of phosphatic calculi, 
weighing 11 drachms 50 grains, were removed through a cortical 
incision in the thinned-out upper pole pouch. This left a bi 
flabby upper sac leading to the calyces which had contain 
the calculi. As the w of this sac showed no evidence of 
secreting tissue, and as it seemed only too probable this portion 
of the kidney would never heal, and only leave a —— 
fistula, the sac was completely resected longitudinally, some 
deep mattress sutures of catgut being used for haemostasis, 
and the edges then approximated as accurately as possible, 
but room for drainage being allowed for. The kidney area 
was drained, the tube passing down to, but not into, the renal 
substance. The tube was removed in forty-eight hours and 
a by a small gauze drain. Hardly any leakage occurred. 

xcept for an attack of malaria and dysentery, from which 
the patient had previously suffered in East Africa, no untoward 
event marred his recovery. On March Ist the patient walked 
a distance of a mile to report himself; he had then no urinary 
symptoms, and the urine contained only a very small amount of 
pus, and under hexamine aad acid sodium phosphate was acid 
in reaction, 

The case can be taken to be definitely an ascending 
urinary infection from the original cervical injury, with 
resultant formation of calculi on both sides. There is no 
positive evidence to show exactly when calculi were first 
formed, but as a medical board, held in 1917 in England, 
stated that the patient had bilharzia, one can assume 
he then had haematuria, though there was no evidence 
adduced to prove that he had bilharzia—that is, there was 
no statement that ova had been found. It seems rather to 
a been assumed because the patient came from South 

rica, 

The resection of the upper pole of the right kidney 
proved quite successful, and is well worthy of adoption in 
cases of similar type. The chances of recurrence of 
calculi are considerable, but there is reason to hope that 
this may be prevented by keeping the urine acid by means 
of drugs and diet. 


FIBROSIS OF THE LUNGS DUE TO THE INHALA- 
TION OF ASBESTOS DUST. 
BY 


W. E. COOKE, M.D., F.R.C.P.Ep., D.P.H., 


PATHOLOGIST, WIGAN INFIRMARY. 


(With Special Plate.) 


Tur following case is of importance because it is the first 
in English medical literature to be definitely proved. 
Medical men in areas where asbestos is manufactured 
have long suspected the dust to be the cause of chronic 
bronchitis and fibrosis, and Professor J. M. Beattie has 
shown that the dust causes fibrosis in guinea-pigs. Asbestos 
contains, amongst other compounds, calcium and magnesium 


silicates, and 40 per cent. of SiO,, silica. The mineral fibre 
is quite translucent except at the fractured ends, where 
some change takes place, the fibre becoming blackened and 
fragmented. Asbestos dust, no matter from what part of 
the process it is collected, contains these blackened particles 
in large amounts (see photo-micrograph). 


A woman, aged 33 years, had worked in asbestos factories 
since the age of 13, but for five years previous to her finally 
ceasing work in July, 1922, her attendances at the factory had 
been intermittent. She died on March 15th, 1924. Mr. E. N. 
Molesworth, coroner for Rochdale, at the suggestion of Dr. 
Mackichan, who performed the necropsy, sent the lungs for 
further examination. 

An z-ray plate showed extensive fibrosis, more marked in the 
right lung, toe calcareous glands at the root of the left lung, 
= two small calcareous particles in the base of the left lower 
obe. 

Macroscopical Appearances. 

Right Lung.—The pleura is thickened over the entire surface 
of the lung, and shows the remains of dense adhesions to the 
chest wall and pericardium. The lung is firm and small. The 
glands at the root of the lung are larger than normal, and on 
section are black, show a thickened capsule, and some calcareous 
particles. On section, the lung is seen to be fibrosed and to a 
large extent airless, the lung tissue being replaced by fibrous 
tissue. In the apex there is a large cavity, the size of a 
peeled Tangerine orange. The middle and lower lobes show 
numerous small areas—varying in size from a hazel-nut to a 
pin’s head—of caseation, some of which have proceeded to 
cavitation. The bronchi are dilated. 

Left Imng.—The pleura is thickened and shows the remains 
of adhesions to the chest wall. The thickening and adhesions 
are not so marked as in the right lung. The lung is firmer 
than normal. At the root of the lung are two large calcareous 
masses, one the size of a large hazel-nut, the other about half 
that size—calcified tuberculous glands. The other glands are 
black, and show a thickened capsule. On section, the lung tissue 
cuts with greater resistance than normal. In the left apex 
there is an area of old scar tissue about the size of a sixpenny 
piece and a cavity the size of a walnut. Scattered throughout 
the lung are small areas of denser consistence than the rest of 
the lung, some of which show definite calcareous particles, 
others small areas of caseation. There is a considerable increase 
in the fibrous tissue. 


Microscopical Appearances. 

The right lung shows extensive fibrosis, caseous foci, and 
cavities with thick fibrous walls. Giant cells are numerous 
around the caseous areas, and tubercle bacilli are present. 

The left lung shows the same condition, but the fibrosis is 
not so extensive. 

In sections of both lungs, in tne caseous areas, and in the 
fibrotic parts, are seen particles of mineral matter. These are 
of various shapes, but the large majority have sharp angles. 
The size varies from 393.6 to 3 microns in length. The photo- 
micrograph illustrates the sizes and shapes. The lymphatic 
glands dow eriadenitis and fibrosis. 

The bronchi are dilated, the lining epithelium has dis- 
appeared, and there is extensive peribronchial fibrosis. 


Memoranda : 
MEDICAL, SURGICAL, OBSTETRICAL. 


LYMPHOSARCOMA OF THE TONSIL REMOVED BY, 
SLUDER’S GUILLOTINE ENUCLEATION. 
LympHosarcoma of the tonsil grows so rapidly, and when 
removed so commonly returns, or gives rise to multiple 
leukaemic tumours, that I wish to report one case where 
removal has so far been followed neither by local recur- 
rence nor by remoter metastatic disaster, though twenty 

months have passed since the operation. 


In October, 1922, I was asked to see a ey, aged 72, who was 
able to swallow fluids only, and complained of pain in the throat, 
shooting to the left ear, severe enough to nape sleep. The left 
tonsil was enlarged and almost touched the opposite side of the 
fauces. It was very hard and smooth, and was covered with a 
net of tortuous veins, which contrasted vividly with the almost 
ivory pallor of the underlying growth. At the upper pole of the 
tumour there was a ragged, crater-shaped, exquisitely sensitive 
ulcer the size of a threepenny piece. The tumour was very movable 
and no glands could be felt. 

She told me that in 1877, when 27 years of age, a sharp frag- 
ment of mutton bone beeame fixed in her left tonsil, causing much 
ain, swelling, and inflammation. Various practitioners attempted 
its removal, but at the end of several weeks it came away without 
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| goer pny aid, and was, in her own words, just like a tin-tack. 
he had no further trouble for forty-five years—that is, until 1922. 

The appearance of the tumour was so tuggestive of extreme 
malignancy that I doubted the wisdom of interference, but in 
view of its mobility and the plain need of expert pathological 
opinion I removed it by Sluder’s method on October 3lst, 1922, 
at the Leigh Infirmary, and at once submitted it to the patho- 
logist, who reported: ‘‘ Sections made from this specimen show 
the structure of a lymphosarcoma of the endotheliomatous type.” 
In spite of the plexus of veins the operative loss of blood was 
he pe ome Two months later she had wasted to a skeleton, and 
had three severe attacks of bowel haemorrhage for which I was 
unable to account; but thereafter she recovered and has done 
well. I have seen her within the last few days, and find her in 
excellent health with the tonsil bed cleanly healed. 


F. Pearce Sturm, Cu.M.Aser., 
Surgeon and Otologist, Leigh Infirmary. 


THE LEUCOCYTE. 
In his interesting book on The Leucocyte! Mr. C. J. Bonp 
has added in no small degree to our knowledge, and has 
indicated a simple method by which the variations in the 
activity of the leucocyte can be studied under varying 
conditions. The observations recorded are the outcome of 
several years of continuous study, and they enable the 
author to survey the life-history of the leucocyte in con- 
siderable detail. He recognizes three phases in the 
existence of the cell—namely, those of inactivity and 
activity, and a lethal phase preceding the death of the cell. 

While circulating in the blood stream the leucocyte, as is 
known, assumes the spheroidal form characteristic of the 
resting condition. When, however, it comes to rest in con- 
tact with the capillary wall or the tissue cells in an injured 
area, or with blood clot or the surface of some foreign sub- 
stance, it enters a phase of heightened activity: its surface 
becomes “‘ sticky ’’ and it adheres to surrounding objects; 
its granules exhibit rapid movements; both cell contents and 
granules undergo partial solution, and definitely charac- 
terized substances (iodophil and diffusion substances) are 
formed and escape into the surrounding medium; 
pseudopods and filamentous dendrites are protruded, the 
cell moves as a whole, and foreign bodies are ingested, after 
these have been acted on by the cell secretions. If the 
stimulation has béen intense a lethal phase is entered, 
during which the cell may disintegrate and shed its con- 
tents and remaining granules into the surrounding medium, 
or, dying more slowly, may assume the spheroidal form 
characteristic of the resting, as of the dead, cell. 

The individual phenomena of this complicated series of 
changes are submitted to further scrutiny, and other facts 
of interest emerge. Thus, the mechanism that brings the 
leucocyte into effective contact with particles, preparatory 
to ingestion, is found to depend, not only on the cell’s 
response to chemical disturbances in the medium, but also 
to its peculiar sensitiveness to changes in surface tension; 
or, again, the “ stickiness ’’ of the cell is found not to be 
a constant and independent characteristic, but to depend 
on alterations in the surrounding medium, giving rise to the 
phenomenon of leuco-agglutination, which appears to play 
an important part in phagocytosis. Again, in the process 
of ingestion of red cells, the contact of a leucocytic dendrite 
with a red cell is shown to induce an agglutinative character 
in the latter (leuco-erythro-agglutination). These and many 
other facts in the life-history of the leucocyte are not merely 
described, but, in the large series of fine micro-photographs 
which illustrates the work, may be said to be demonstrated 
in Mr. Bond’s book. 

Mention has not been made of what is, perhaps, the most 
important part of the work—that which deals with the 
influence of disease and other abnormal conditions on the 
functional activity of the leucocyte; his conclusions on some 
of these matters have been presented fully by him in papers 
published in our columns during the last few years. What 
is here said will be sufficient to show that we are indebted 
to Mr. Bond for a work of great interest. As the author 
points out, there is a growing volume of evidence tending 
to indicate the outstanding importance of the leucocyte as 


1 The Leucocyte in Health and Disease, being an Enquiry i C i 
of Leucocytic Activity. By C. J. Bond, CM.G., RCS. London 


. K. Lewis and Co., Ltd. 1924. ; 
platen (Roy. 8vo, pp. viii + 84; 48 figures on 


an essential factor in the problem of defence against micro. 
bial disease; his observations will contribute to a fuller 
understanding of the part these cells play in the defensive 
mechanism of the body. 


TISSUE CULTURE. 

Dr. T. S. P. Srranceways has published simultaneously 
two books? founded on experience in the cultivation of tissue 
outside the body, gained during the last ten or twelve years 
at the Cambridge Research Hospital. The one is a labora- 
tory book giving in forty-seven sections minute instructions 
for preparing various media, starting cultivations and 
examining them. It is entitled The Technique of Tissue 
Culture “in Vitro.”” Dr. Strangeways recommends the 
beginner to start with saline solution and the embryonic 
heart muscle of the fowl, and strongly advises him not to 
modify the methods recommended unless and until he has 
succeeded in cultivating tissues by means of them. The 
methods which must be used are very delicate, and minute 
attention must be given to the sterilization of apparatus 
and fluids. 

The second book is sufficiently described by its title, Tissue 
Culture in Ielation to Growth and Differentiation. The 
first chapter, on growth in vitro, is illustrated by some 
beautiful drawings which the publishers have wisely repro- 
duced in collotype. The second chapter, on mitosis in rela- 
tion to cell physiology, brings us to the kernel of the 
essay. The third chapter is on redifferentiation, and leads 
up to the conclusion that the abnormality observed in cells 
growing in vitro is only superficial, since in appropriate 
environmental conditions the characteristic morphology 
and function of the original tissue may at any time be 
resumed. The fourth chapter deals with alterations in the 
cell produced by experimental methods—by, for example, 
the x rays; the ordinary process of mitosis is disturbed, 
but the degree of disturbance varies in different cells. 
Though the cells appear to be permanently modified, they 
can, unless the changes are too violent, continue to live and 
to grow. In the final chapter tissue culture is discussed in 
relation to inflammation and repair. The general conclu- 
sion is that the course of events during the final stages of 
tissue repair in the body is exactly parallel to what happens 
in cultures when grafted into the living animal. This 
volume is very free from technicalities and can be perused 
with interest by the general medical reader. 


NOTES ON BOOKS. 

THE work on the functional value of the endocrine glands® 
by MM. JACQUES PARISOT of Nancy and GABRIEL RICHARD of 
Royat is divided into three parts. The first is devoted to a 
discussion of the anatomy, physiology, and pathology of the 
glands and their relation with the cerebro-spinal and sym- 
pathetic nervous systems. In the second part the writers 
describe the various methods of investigation, which are 
classified in two main groups according as they are applied 
directly by clinical or pharmacodynamic procedure or in- 
directly by examination of the metabolism. In the third part, 
which forms the most important section of the book, ths 
application of these methods to each of the endocrine glands 
or pluriglandular syndromes is considered, with a critical 
estimation of the value of the various tests. The work 
contains the description of several instructive cases from 
the practice of the writers, who have made numerous previous 
contributions to endocrinology. 


In a volume entitled Women, Children, Love, and Marriage! 
Mrs. C. GASQUOINE HARTLEY has brought together some 
thirty brief essays on the subjects indicated. A considerablo 
number relate to aspects which only of late years have been 
considered suitable for public discussion, but the author's 
treatment of them, though frank, is free from offence and 
morbid suggestion. She is an advocate of the legalization of 
the adoption of children; holds boys and young men to 
require at least as much protection as girls and women, if not 
more; and adduces reason to believe that the true education 
of the young inevitably begins in the very earliest childhood. 

2(1) Technique of Tissue Culture “in Vitro,” and (2) Tissue Culture 
in to Growth and Differentiation. By T. S. P. Strangeways 
Cambridge: W. Heffer and Sons, Ltd. 1924 (1, Demy 8vo, pp. xii + 9, 
31 figures, 7s. 6d. net; 2, Cr. 8vo, Pp. x + 50, 4 plates, 5s. net.) ; 

3 Les Glandes endocrines et leur valeur fonctionelle: Méthodes d explora 
tion et de diagnostic. By Jacques Parisot and Gabriel Richard, Pari: 
Octave Doin. 1923. (Demy 8vo, pp, ix + 247; 8 figures. Fr. 15.) 


4 Women, Children, Love, and Marriage. By C. Gasquoine Hartley. 


London: Heath Cranton, Ltd. 1924. (Cr. 8vo, pp. 190, 7s. 6d. net.) 
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JHE ROYAL SANITARY INSTITUTE CONGRESS 


AT LIVERPOOL. 
(Contiiged from page 124.) 

Tue thirty-fifth annual Congress of the Royal Sanitary 
Institute, the opening of which in Liverpool on July 14th 
was recorded in last week’s issue, came to an end on 
July 19th. During the mornings sections and various con- 
ferences held their meetings, and many excursions took place 
in the afternoons.. On July 16th the Lord Mayor gave a 
garden party in Calderstones Park, the most recent addition 
to the city’s parks. A reception at the Walker Art Gallery 
took place on the previous evening, where an excellent 
programme of music was carried out, and the delegates, 
numbering over a thousand, had the opportunity of seeing 
the city’s works of art. 

Professor Kenwood’s popular lecture on modern civiliza- 
tion from the health point of view was well attended. He 
insisted on the important rule ‘‘ to live as healthily as 
possible, we must live as naturally as possible.’’ Civilized 
communities were tending towards an artificiality of living 
which threatened human health in many ways. Man had 
an abundance of food, the bulk of which was not fresh and 
was impregnated with chemical preservatives. Bread could 
now scarcely be called the staff of life, as the most valuable 
parts of the flour were thrown to the pigs. 

The National Temperance League gave a breakfast to the 
delegates, to whom afterwards the Rev. Courtenay C. 
Weeks, a medical man, gave an address. He stated that 
prohibition in New York and St. Louis had been accom- 
panied by a remarkable fall in the death rate from 


pulmonary tuberculosis, and trusted that the delegates would ; 


bear in mind the benefits accruing to the community through 
abstinence, The visit of the King and Queen on July 19th, 
in connexion with the consecration of the completed portion 
of the cathedral, may be said to have admirably rounded 
off the Congress. 


At the conference of sanitary authorities Mr. A. J. Martin 
of London introduced a discussion on economy in relation to 
public health. He said, in the first place, that there was a wide 
field for saving in water consumption, and then observed that 
vast sums were spent in sweeping away insanitary property 
instead of devoting money to preventing the yw HE so of 
slums. The time was ripe for overhauling regulations and 
by-laws in the light of recent experience. br. J. JOHNSTONE 
Jervis, M.O.H. Leeds, criticized adversely sanatorium methods. 
The voluntary system was a spent force. The obsolescent Poor 
Law system should receive its quietus, and a man who lost his 
health in the service of the community should be able to claim 
as a riglit relief out of public funds without the stigma of 
pauperism. Suitable occupations should be found for those 
tuberculosis patients who could work. Many sanatoriums might 
be described as ‘‘the loungers’ paradise.’’ The guiding principle 
of all schemes of treatment ought to be the maintenance of 
working capacity. Dr. W. Atren Datey (Blackburn) put 
forward a plea for public health propaganda by pictorial dis- 
play, carefully worded advertisements, health exhibitions, and 
suitable cinema films. He mentioned that many excellent 
pare aa been designed by Blackburn school children for use 
in schools. 


The Schick Test and the Control of Diphtheria. 

At the Sanitary Science Section Dr. R. A. O’Brien opened 
a discussion on the value of the Schick test and its use in 
immunization against diphtheria. In New York, during the last 
three years, as a result of its use, deaths from diphtheria had 
been reduced by one-half. He gave results of the ex erience, 
on a small scale, gained in this country by himself and co leagues. 
His conclusion was that a considerable degree of immunity could 
be conferred on a majority of school children within ‘a fort- 
night and upon almost all within six weeks. The system 
founded on the Schick test and immunization was now so firmly 
established that every public authority should see that fuil 
facilities were available to the public, as was the case with 
vaccination for small-pox. Dr. C. Runpie, medical superin- 
tendent of Fazakerley Hospital, Liverpool, said that few of the 
nursing staff developed diphtheria, and questioned whether it 
would be worth while to perform such a test with the object of 
preventing a disease so rarely met with among the nurses. Dr. 
Monckton Copeman (Ministry of Health), aie thinking that 
considerable difficulty would be experienced in inducing the 
public to accept the suggested protection against diphtheria, 
expressed the opinion that it might be possible to carry out 


the Schick test in hospitals among the nurses, which would 
ensure those only being employed in diphtheria wards who were 
immune. 

(To be concluded.) 


IMPERIAL CANCER RESEARCH FUND. 


THE annual meeting of the Imperial Cancer Research Fund 
was held at the Examination Hall, Queen Square, on 
Wednesday afternoon; the Duke or Beprorp, K.G., 
presided. 

Dr. Sipney Martin, F.R.S., Chairman of the Executive 
Committee, proposing the adoption of the twenty-second 
annual report, said that it had previously been the custom 
for the Chairman of the Executive Committee to give a 
summary of the report of the Director, but he proposed to 
take a somewhat wider view and, on the basis of the con- 
tents of the eighth scientific report, to survey the varied 
aspects of the cancer problem. The clinical study of cancer 
in man was represented in the eighth scientific report by 
the monograph of Dr. Scott on the paraffin dermatoses and 
paraffin cancer. The Executive Committee authorized its 
inclusion in the report because of its unique feature—the 
long-continued and careful observation of a fairly large 
body of workmen exposed continuously to a peculiar form 
of chemical irritation known, for a long time, to induce 
cancer. The acute and chronic skin lesions in workers in 
crude paraffin were described and figured in a series of 
beautiful plates made from Dr. Scott’s own photographs. 
The relation of these lesions to the subsequent development 
of cancer was studied, the individual histories of the work- 
men and the whole body of facts being surveyed with a 
masterly grasp of detail. Attention was drawn to the 
absence of any close relation between the intensity of the 
acute early lesions and the later development of cancer, so 
that in some individuals only extremely slight indications of 
skin irritation preceded its development. Another point 
noted was the number of years, never less than fifteen to 
twenty, after which the disease began. The proportion of 
the workers in which cancer developed was found to be less 
than 2 per cent. per annum of those engaged, and Dr. Scott 
had shown that it was mainly in the men engaged in certain 
stages of the preparation of paraffin oil from shale that 
these cases occurred. On the basis of his findings a very 
complete, and it might confidently be hoped an effective, 
preventive régime had been instituted by the Scottish Oils 
Company. This had already reduced the incidence of the 
acute irritative disturbances in the operatives, but its effect 
on the occurrence of cancer in them could only be seen 
after a longer lapse of time. The Executive Committee 
desired to thank Dr. Leitch, the director of the research 
department of the Cancer Hospital, for allowing the pub- 
lication in Dr. Scott’s paper of a summary of his results in 
testing the crude and refined oils supplied by Dr. Scott for 
their carcinogenic powers on animals. These results con- 
firmed the importance of the unrefined oils incriminated by 
Dr. Scott, and showed the harmlessness of the refined pro- 
duct, a reassuring fact for those who had been using refined 
paraffin medicinally and might have become alarmed by 
these reports of the production of paraffin cancer. 

In the domain of experimental pathology there were three 
papers in the report—two b; Dr. Russell and one by Dr. 
Murray. Experimental pathology might be regarded as an 
extension of the methods vf clinical study to disease as it 
occurred in animals under controlled conditions. Dr. 
Russell’s papers dealt with the production of sarcoma in 
mice and rats by the zubcutaneous inoculation of tar, and 
his observations empasized the fundamental unity of the 
cancer process occurring in connective tissues (sarcoma) and 
in epithelial tissues (carcinoma). Dr. Murray’s paper dealt 
with the meaning of the long period—ten to twenty years in 
man, five to twelve months in mice—during which cancer- 
producing agents must act before the disease set in, and 
the paradoxical result that once an animal had become 
cancerous there was an apparent incapability to react anew 
with cancer development to fresh applications of tar to 
another part of the body. These observations illuminated 
the rarity of multiple primary cancer. The space devoted 
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to histological details in these papers was merely an 
expression of the importance of the microscopical control 
which entered at every stage of what was essentially a 
clinical or biological study of new growths. Dr. Begg’s 
paper on dissemination in tar cancer belonged more strictly 
to the province of pathological histology. It was entirely 
descriptive and dealt with peculiarities in the mode of 
spread of epithelioma, particularly along the sheaths of the 
nerves. Experimental cytology was represented by the 
work of Dr. Drew on tissue culture. His work cleared up 
to a great extent the hitherto enigmatical departures from 
the normal histological picture met with in malignant new 
growths, showing how this phenomenon could be duplicated 
in normal tissues, or, on.the other hand, how atypical 
undifferentiated malignant new growths could be made to 
assume the normal form without loss of their fundamental 
malignant characters. He had also shown the close rela- 
tionship between the processes of growth in malignant cells 
and those responsible for the repair of injury. 

The remaining papers were biochemical in nature. Bio- 
chemical investigations were of two kinds: those which 
applied the methods and reactions of chemistry to the study 
of the behaviour of living organisms, and those in which, 
for want of test-tube reactions, the reactions of living 
organisms were used to demonstrate the presence or absence 
of chemically active substances or to elucidate their role in 
the animal economy. Dr. Russell’s papers on carbohydrate 
metabolism of normal and cancer cells belonged to the 
former category, Dr. Cramer’s work on vitamins to the 
latter. Dr. Russell’s investigations, which grew out of a 
study of cell respiration, had led to the discovery of certain 
sugar reactions (analogous to those used in the separation 
of nearly related bacterial species) which were apparently 
peculiar to cancer cells. They were being made the starting- 
point of chemotherapeutic experiments. Dr. Cramer’s 
vitamin work dealt objectively with an aspect of cancer 
growth which had led to a great deal of loose speculation. 
He showed that, when put to the test of direct experiment, 
no degree of vitamin deficiency compatible with life had 
any effect on malignant proliferation. The work in the 
laboratory embraced a very comprehensive series of investi- 
gations touching varied aspects of the cancer problem, 
all of fundamental importance. The achievements of the 
past warranted sober optimism. 

Sir Jonn Bianp-Surron, President of the Royal College 
of Surgeons, seconded the motion, which was adopted. 

The PReEsIDENT, proposing a vote of thanks to the 
members of the Executive Committee, the subcommittees, 
the honorary treasurer, the scientific staff, and others who 
had assisted in the work of the Fund during the past year, 
referred to the loss sustained by the death of Sir John 
Tweedy, who was a member of the General Committee and 
had taken the greatest interest in the Fund for many years, 
and welcomed Sir George Newman, the chief medical officer 
of the Ministry of Health, who had joined the General Com- 
mittee. The honorary treasurer was to be congratulated 
on ending the financial year in a satisfactory manner ; there 
had been a substantial increase in the subscriptions and 
donations, including a grant of £500 from the Worshipful 
Company of Goldsmiths. During the past year their 
activities had considerably increased, and they might look 
forward to still greater activity in consequence of the 
approaching completion of the Stroud Laboratory at Mill 
Hill, which had been provided, free of cost to the Fund, by 
the executors of the late Mr. Augustus C. Stroud. At the 
last meeting the attitude of the Fund to the British Empire 
Cancer Campaign had been considered. It was satisfactory 
to know that the provisions then thought necessary by the 
Fund had been adopted—namely, the appointment of an 
advisory committee consisting of members of the Royal 
Society and of the Medical Research Council to advise on 
the allocation of funds for scientific research, and the 
appointment of representatives of the Imperial Cancer 
Research Fund on the Council of the Campaign. 

A cordial vote of thanks to the Duke of Bedford for 
presiding at the meeting having been adopted, on the pro- 
position of Sir Humphry Rolleston, Bt., K.C.B., President 


of the Royal College of Physici { 
terminated. 4 ysicians, the proceedings 


THE FORBES FRASER HOSPITAL, BATH. 
MepicaL Openinc CEREMONY. 


On May 16th H.R.H. the Duke of Connaught formally 
opened the two hospitals at Combe Park, Bath, which 
have been established in connexion with the Royal 
United Hospital, and in our issue of May 24th (p. 915) we 
reported the opening ceremonies and gave an account 
of the two new institutions—the Royal United Private 
Hospital (as it was then known) and the Children’s Ortho. 
paedic Hospital. In order to commemorate the very large 
part played by the late Mr. Forbes Fraser, F.R.C.S., in 
its foundation, the former has now received the name of 
the ‘‘ Forbes Fraser Hospital.’’ 

On the afternoon of July 16th the Bath Division of the 
British Medical Association held a largely attended meeting, 
which took the form of a medical opening ceremony for 
the Combe Park hospitals, with Lord Dawson of Penn, 
G.C.V.0., K.C.M.G., M.D., as the principal guest. The 
visitors, who included medical men from many parts of the 
West of England, were received by Dr. Rupert Waterhouse, 
chairman of the Bath Division, and Mrs. Waterhouse. 


Lord Dawson’s Address. 

In his introductory remarks Dr. Waterhouse described 
Lord Dawson as one of the greatest living authorities on all 
matters connected with hospital organization and adminis- 
tration, and welcomed him on behalf of his colleagues of the 
Bath and Bristol Branch. 

Lord Dawson said that to witness the fulfilment of a great 
achievement, and to have a share in what he might call its 
dedication, was a great privilege. That simple group of 
buildings would not only bring health to the inhabitants of 
Bath and district, but it enshrined ideals which promised, 
by their realization, to open up new paths of advance in the 
care of the sick. It was thus pointing the way of progress 
to others, Among the attributes that gave the undertaking 
at Combe Park its distinction was the appropriateness of 
the site, away from the hustle and din of city life, with 
plentiful sunshine and fresh air. Another advantage was 
the ample space for future expansion, for the most far- 
seeing among them could not predict with any measure of 
accuracy what the demands for hospital accommodation were 
likely to be within the next five years. It was a curious 
reflection that the sick nowadays were supplied with a far 
larger amount of pure air and sunlight than those who were 
well. Not so very long ago the appearance of sickness was 
the signal for surrounding the patient with clothes and 
shutting out both air and light. Even now that attitude 
persisted in many parts of the country. At Combe Park 
there was the complete contrast. These simple buildings, 
constructed on the single-story system, answered their 
purpose well, at something like half the initial cost of the 
many-storied hospitals to be found in larger cities. 

A further advantage was that the buildings could be 
scrapped or modified or altered quite easily, whereas a 
hospital on the older lines had to stand for at least a genera- 
tion before anyone felt justified in interfering with it. 
Thus they not only got cheaper construction, but greater 
flexibility. When the site was further developed it might 
be worth while considering whether future blocks should not 
consist of two stories instead of one, because of the distances 
to be covered in getting from end to end of a large area. 

In regard to the more professional aspect of the hospital 
problem, Lord Dawson remarked that the scheme had among 
its aims the bringing of the doctors of Bath and district 
into closer contact with hospital life. The immense recent 
developments of medicine, and of the sciences on which it 
was based, rendered organization of fabric more and more 
essential. He himself had no doubt that illness would in 
future be more often treated in institutions like that than 
in the home. That institution was meeting the new con- 
ditions because it laid down that any medical man could 
attend his patients there, and regulations had been drawn 
up by the medical committee to ensure a high standard of 
work. It was most necessary in organizing institutiona 
treatment not to interfere with that personal freedom 


between patient and doctor which was so essential for. 
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successful management of the sick. As regards cost of 
upkeep, the managers ought not to be satisfied until the 
greater part of such an institution was economically self- 
supporting. To this end various methods had been 
suggested. One way was the contributory system, which 
was certainly better than nothing; it was a beginning, but 
he could not see that it would end there. It seemed to him 
that the principle of insurance would have to be extended 
to a wider section of the community—a class with incomes 
above the income limit of 


room blocks branch from the administration building to tl.> 
south-east and south-west, and from each southern extremity 
the two wards run north and south. There are sun balconics 
the whole length of the ranges of private rooms and at the 
south ends of the wards. The wards and rooms are connected 
by a continuous corridor, linking them up with each other and 
with the theatre block and the kitchen. The one-story plan 
of construction provides the maximum amount of light and air 
for the wards. The buildings are lighted throughout by electric 
light, generated in the power-house whose chimney is seen in 
the accompanying sketch 


the National Insurance 
Act. He believed that 
some system of sick in- 
surance would have to be 
instituted whereby, just 
as they insured against 
burglary and motor car 
accidents, they would in- 
sure themselves and their 
families against sickness. 
He thought it quite 
sound, and in the public 
interest, for munici- 
palities to give grants to 
hospitals, just as they 
did to museums and to 
schools; but he would 
always make a distinc- 
tion between fabric and 
personnel. Municipal 
grants towards personnel meant the thin edge of municipal 
control of doctors ; grants towards fabric were quite another 
matter. 


In conclusion Lord Dawson made very sympathetic refer- 
ence to the man who had worked so greatly towards the 
realization of that project. Forbes Fraser, he said, was 
distinguished in body, mind, and spirit; in his varied 
qualities there was a wonderful harmony, and running 
through his life a great purpose. He was one of those who 
not only dreamed noble things but achieved them. His 
radiant energy, the largeness of his friendship, and his 
pervading kindness were, with his intellectual gifts, the 
source of his strength. 


Fic. 1.—The Forbes Fraser Hospital, Combe Park, Bath. 


(Fig. 1), and is heated hy 
the low-pressure _hot- 
water system. Subject to 
certain rules, any of the 
beds in the Forbes Fraser 
Hospital may be used by 
any duly qualified medical 
practitioner, and arrange- 
ments have been made by 
which the services of the 
medical staff of the Royal 
United Hospital may be 
available for consultations 
in necessitous cases at 
reduced fees. the 
present time 72 beds in all 
are provided, 24 of these 
being in separate rooms. 

The orthopaedic block 
Sate for the treatment of 
surgical tuberculosis in 
children consists of one 
large open-air ward, 80 ft. 
long by 30 ft. wide, with accommodation for 37 patients. The 
funds for its erection were provided by Alderman C. Chivers, 
Mr. W. E. Mallett, and a few friends. It faces due south, and 
is open throughout its entire length, but has a sun balcony in 
front, partially covered by a lean-to glass roof (Fig. 2). Its 
high open roof, and series of ventilating windows along the 
back wall, ensure a continuous through draught from the open 
front to the back. The surgical staff consists of members of the 
Royal United Hospital staff, and there is a specially trained 
nursing staff. Children while undergoing treatment are educated 
by a qualified schoolmistress. It is proposed that this ortho- 
paedic hospital shall be the central unit cf an organization 
covering the area served by the parent hospital in parts of 
Somerset, Wiltshire, and Gloucestershire. Local clinics will be 
established at suitable 


That scheme would be a 
lasting witness to his 
foresight and devotion 
and an abiding token of 
their thankfulness for a 
great life nobly run. 
Lord Dawson’s address 
was briefly discussed in 
very appreciative terms 
by the chairman, by Mr. 
KE. W. Hey Groves, 


centres throughout the 
area, where out-patient 
treatment will be given, 
outdoor cases inspected 
periodically, and new cases 
examined. An orthopaedic 
after-care sister from the 
central hospital will visit 
the local clinics regularly, 
and members of _ the 
surgical staff will attend 
at stated intervals. The 
clinics will be controlled 


F.R.C.S. (Bristol), by Sir 
Percy Stothert (chair- 
man of the Royal 
United Hospital Manage- 
ment Board), and by 
Dr. C. E. S. Flemming 
(Bradford-on-Avon), who 
spoke of the particular 
pleasure given to him by 


by local committees in co- 
operation with the medical 
men practising in their 
neighbourhood. 

Both institutions are 
under the control of the 
Board of Management of 
the Royal United Hos- 
pital, but special com- 
mittees have been ap- 


the presence of Lord Dawson, many of whose ideas were | pointed for each. The committee of the Forbes Fraser 


embodied in the present scheme. The visitors afterwards 
Inspected the wards, theatres, and administrative arrange- 
ments, and were entertained by Dr. and Mrs. Waterhouse 
to tea on the lawn in front of the orthopaedic block. 


The New Hospitals. 

The site of the new institutions is an open park, a mile and 
a half from the centre of the city, about 180 ft. above sea- 
level, Sheltered on the north by the Lansdown Hills. The 
existing Pensions Hospital, under the control of the Ministry 
of Pensions, is on the east side of the park; the Forbes Fraser 
Private Hospital is on the south and west, and 100 yards to 
the north of this has been built the orthopaedic block. The 
buildings are surrounded by lawns, with flower beds, shrubs, 
= trees. The wards are grouped around a horseshoe-shaped 
awn with the administration block in the centre. The private 


Hospital has on it representatives of the staff of the central 
hospital and of the general practitioners in the town and 
surrounding district; all strictly professional matters will be 
referred to a special advisory committee. 

A Modern Hospital Service. 

It is a great satisfaction to all concerned to feel that the 
scheme outlined by Mr. Forbes Fraser is actually being 
carried out. When all the buildings are completed there 
will be established a complete central hospital, which it :s 
hoped will be associated with the various cottage hospitals 
in the area now served by the parent hospital. There will 
then be a hospital service for all kinds of cases, providing 
for patients of every class the most modern treatment, in 
the conduct of which all medical men—general practitioners, 
consultants, and specialists—can take part. 
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MAKING HISTORY. 

[x the spirited Presidential Address, commendably 
short, with which he opened the general proceedings 
of the Annual Meeting of the British Medical Associa- 
tion at Bradford, Mr. Basil Hall spoke of the Annual 
Meeting as not merely a national conference, but as 
an occasion which knits together a professional brother- 
hood that extends throughout the dominions, common- 
wealths, and colonies that form Greater Britain, and 
affords an opportunity for offering hospitality to the 
fraternity of medicine which works with a common 
object in all civilized nations. 

The part of the address most likely to arouse dis- 
cussion and opposition is the passage in which the 
President expressed the opinion that the war expe- 
riences of young members of the profession had tended 
to encourage them to take to the practice of some form 
of specialism, to the neglect of that wider medical 
culture which the general practitioner requires. Un- 
doubtedly he was justified in saying that the public 
encourages this tendency by its readiness to demand 
a specialist in every emergency and for almost every 
serious disorder, failing in the stress of the moment 
to appreciate at its proper value what the President 
called “‘ the specialism of general practice.’’ This is 
a paradox, but it is certain that for general practice 
a man needs a special training, which he cannot begin 
too soon after completimg hospital work, and that for 
any considerable success he must possess wisdom and 
learning, an understanding of man, and a disposition 
to keep acquaintance with the progress of science and 
of advances in all departments of medicine, for what 
the less well advised call academic to-day may be the 
routine of to-morrow. 

The British Medical Association is not a general 
practitioner body but a general medical institution: it 
was founded by a physician and has often been aided 
in its development by physicians, surgeons, and 
specialists. But it is a democratic body, and the 
immense majority of its members have always been 
general practitioners. The object of the last re- 
organization which produced the constitution under 
which we now live was to ensure, as far as a consti- 
tution can ensure, that the policy of the Association 
shall be determined in accordance with the wishes of 
the majority. This has been, indeed, the object all 
along, but it is an object more easy to state and 
approve than continuously to carry out in an asso- 
ciation which is steadily increasing the number of its 
members. The story of the development of the con- 
stitution of the Association is of considerable general 
interest, and a better acquaintance with it might have 
avoided some mistakes in the past; but down to the 
present day, when it is approaching its centenary, it 
has been too busy making history to take any special 
trouble to record its own; even its jubilee, forty-two 
years ago, was allowed to pass without any particular 
ceremony. An account of its first fifty years was, 
however, compiled by the late Dr. Alexander Henry, 
a devoted member who gave the best years and the 
best work of his life to the Association—as assistant 
editor of its Journan for thirty-four years, and for 


twenty-six years honorary secretary of the Metro- 
politan Counties Branch. Conscientious, accurate, 
and painstaking almost to a fault, he was not a lively 
writer, and the document he produced, which was 
published in the British Mepican JovurnaL on June 
10th, 1882, has probably been read by few. It 
remains, however, a mine of information for any 
industrious inquirer who wants to know how the 
Association was brought to the stage of development at 
which the formative processes which began to stir at 
the end of last century could have their full effect— 
could, indeed, have the material on which to work. Dr. 
Henry* related the events of the first fifty years, year 
by year, quoting documents, names, and dates. 

Dr. J. C. MeVail, in the series of articles published 
last month in the Britisn Mepican Journan, had a 
rather different object in view, and has pursued a 
different method. The task he set himself, at the 
request of the Organization Committee, was to write 
a narrative of the growth of the constitution, tracing 
the stages through which it has passed, the difficulties 
its builders had to overcome, and the manner in which 
the democratic ideal which has all along been aimed 
at has at the present time been attained. He passes 
rapidly over the earlier part of the story, and begins 
to go into detail with the movement which began in 
1896 and achieved its object in 1902, when the new 
constitution was approved, and with a few minor 
alterations has continued in force to the present day. 

After Dr. MeVail had finished writing his historical 
survey, and while it was being published, an event 
happened in Canada which, had it happened a little 
earlier, would certainly have been deemed worthy of 
mention in it. As is not surprising, the constitutional 
machinery evolved by the Association for the home 
countries has not proved in all respects directly applic- 
able in detail overseas. Arrangements satisfactory to 
both parties were recently made to meet certain 
administrative difficulties in Australia; the South 
African Committee is taking steps to consolidate and 
extend the influence of the Association in the Union; 
and on June 18th, at its annual meeting at Ottawa, 
the Canadian Medical Association unanimously 
adopted a scheme of affiliation with the British Medical 
Association presented to it on behalf of the parent 
Association by the two delegates, Sir Jenner Verrall 
and Dr. Alfred Cox, who visited Canada for that 
purpose. The scheme was presented to the Annual 
Representative Meeting at Bradford and approved 
by acclamation, all the members standing, as may be 
read more at large in the SuppLeMENT for this week 
(pp. 53-55 and 65-68). 

Under one constitution or another the British 
Medical Association, as Mr. Basil Hall aptly says in 
his Presidential Address, has done an _ inestimable 
service in binding together the great mass of the 
medical profession into one solid professional unity. 


TISSUE CULTURE. 

Dr. ALExIs CaRREL may perhaps be considered the 
leader of the small band of workers who have given 
much time to a line of inquiry which is not only of 
obvious importance to biologists in general and_ to 
followers of medicine and pathology in particular, but 
also of curious interest to the general reader with any 
tincture of science. That the cells of complex animals 
can be persuaded to live and multiply for indefinite 
periods under a cover-glass, and that this should be 
*Dr. Henry was at work on the gps pages of the JOURNAL toe a 


current week when he was seized with aphasia on September 16th, ; 
he died in June, 
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true even of warm-blooded animals, is certainly 
astonishing, and was not suspected until a few years 
ago. 

Dr. Carrel, whose laboratory is at the Rockefeller 
Institute, New York, has been good enough to pay 
a visit to this country in order to. give an address on 
tissue culture to the Section of Pathology and 
Bacteriology of the Annual Meeting of the British 
It is published, with illustra- 
tions, in this issue, and, as will be seen, is concerned 
very largely with the methods of obtaining pure 
cultures of various tissues, and, to a lesser extent, 
with the bearing of such investigations on various 
pathological problems. The whole subject is still 
young, and this part of it, indeed, in its infancy. 
Dr. Carrel describes in some detail the variations in 
methods found necessary for the satisfactory cultiva- 
tion of different tissues. He begins with that for the 
culture of fibrous tissue cells, with which the first 
successes were obtained; he still has going a pure 
culture of fibroblasts started over twelve years ago 
from a fragment of the heart of a chick embryo. 
When it was sought to cultivate leucocytes and the 
characteristic cells of organs and tumours it was found 
necessary to modify the method. White blood cor- 
puscles can be cultivated with relative ease, but the 
mononuclear cells crowd out all others, and the 
cultures do not survive for more than three months. 
Cartilage cells seem not very difficult to grow, but 
epithelial cells gave more trouble—the fragment used 
always contained some fibroblasts which outgrew the 
epithelial cells. The object was finally achieved by 
using the few cells of the iris which adhere to the lens 
ot a chick embryo. The cells of such a culture, 
started two years ago, are still living and producing 
black pigment; that is to say, they have not ‘* de- 
differentiated ’’-—a hideous term, devised to express 
the fact that the cells in the culture have retained 
their specific quality, and have not become indifferent 
cells, have not lost their differentiation—as may 
happen to other cells in other circumstances. 

Recently cultivations of thyroid cells have been 
obtained by Ebeling from chick embryo. When pure 
culture of fibroblasts is added the fibrous cells surround 
the thyroid epithelium, which organizes a small gland 
showing acini filled with colloidal substances. 

Cultures were at first placed in lymph or plasma, 
but Lewis found that they grew as well in saline 
solution as in serum, and that the tissue fragments 
did not increase in mass. It was next ascertained 
that the addition of embryonic juice enabled the tissue 
to grow. On the other hand, the leucocytes not only 
remain alive, but spread over a large area in diluted 
serum; it appears, therefore, that they are able to 
build up protoplasm from some constituents of the 
serum. These substances, which are in part arrested 
by a Berkefeld filter, always remain associated with 
the protein residue. They are secreted by certain 
cells and used as food by other tissues; for this reason 
they have been termed ‘‘ trephones ’’ (from rpépo, 
I feed). They differ from hormones, which stimulate 
cells but have no nutritive value, but both may be 
required for the growth of tissues. The introduction 
of a fragment of a thyroid strain into a pure culture 
of fibroblasts accelerates their proliferation; it would 
seem that the thyroid cells secrete substances which 
stimulate the growth of fibroblasts. 

One conclusion of general interest is that the white 
cells of the blood must possess a double function : they 
defend the tissues against bacteria and remove foreign 
substances and necrotic material, but they also pro- 


mote cell proliferation. It seems justifiable to con- 
clude also that the quality of a cell growing in an arti- 
ficial culture depends upon its original impulse, as is 
evidenced by the continued production of pigment epi- 
thelium by the cells cf the iris, and by the effort at 
the formation of acini and colloidal substance by the 
thyroid cells, but that the survival of the isolated 
tissue and its rate of growth is determined by the 
success obtained in supplying the cell growing in 
vitro with suitable nutritive material. The rapidity of 
growth increases or decreases according to the com- 
position of the medium, and remains constant in a 
medium of constant composition. 

Many members of the Association have had the 
opportunity, at the Annual Meeting at Cambridge or 
since, of seeing the experiments by Dr. Strangeways 
on the cultivation of tissues outside the body. He has 
published his results from time to time in papers con- 
tributed to the Royal Society, and has now brought 
together the observations and conclusions of many 
years in an essay of some fifty octavo pages, which 
may be read with ease and understanding in an hour.! 
He first describes the phenomena of division (mitosis) 
observed in the living cell under the conditions of 
experiment; the whole process, from the first faint 
change in the nucleus until there are two cells, takes 
about an hour. First the nucleoli become shadowy 
and hazy granules are seen in the nucleoplasm; these 
changes take ten minutes or less, and by this time the 
cell has become rounded or oval. The granules in the 
nucleus run together into threads which are in writhing 
movement, and then the nucleus vanishes suddenly ; its 
substance (the nucleoplasm) becomes intermixed with 
the rest of the cell (the cytoplasm), and presently the 
writhing threads have become the chromosomes; these 
gather together about the equator, draw apart perhaps 
into two separate groups, gather together again, and 
once more separate. This stage takes rather less than 
ten minutes, and at about this time the cell begins to 
assume an hour-glass shape, preparatory to division. 
The chromosomes become surrounded by a clear zone, 
in which they become dissolved, and in their place in 
either cell is a small nucleus. The daughter nuclei are 
clearly seen about twenty-eight minutes after the 
chromosomes first draw apart. These observations, as 
Dr. Strangeways says, emphasize the fact that the 
cell is essentially dynamic—alive with a life of its own. 
Even in the vegetative stage no cell is wholly at rest; 
mitosis marks a paroxysm of activity. No one who 
follows his observations can fail to be impressed, like 
him, with a belief in the independence of the cell, even 
though it has existed in close functional association 
with other cells for untold generations of individuals. 

The summary with which Dr. Carrel concludes his 
address shows that the method is still in what may 
be called the physiological stage. It is proved that 
blood serum possesses a growth-restraining action, 
that embryonic and other substances have growth- 
promoting properties, and that the white blood cells 
possess a nutritive function. The applications of the 
method to pathology have only just begun. Some 
interesting results have been obtained from attempts 
to cultivate the sarcoma cell in vitro. Difficulties were 
encountered owing to the fact that the fibroblasts 
overgrew the other cells; but eventually cultures of 
sarcoma tissue were obtained by adding small frag- 
ments of muscle. Evidence was obtained that though 
the fibroblasts soon lost the power of conveying 
sarcoma, other cells, which had the appearance of 
monocytes, retained their malignant qualities, for their 


1 See Review. page 148. 
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inoculation into fowls gave rise to tumours which had 
the characteristics of the original growth. A _ sar- 
comatous culture eighteen days old composed exclu- 
sively of amoeboid cells produced a rapidly growing 
sarcoma in a short time. 

Dr. Strangeways has done some work with the xrays, 
from which it appears that in a certain dose they 
cause profound modifications in the process of division 
of the cells. Mitosis becomes irregular, and long ex- 
posure causes the cells to break up and die. Both 
he and Dr. Carrel have made some suggestive obser- 
vations on inflammation and repair, but we do not 
think it can be said that a stage has been reached at 
which it would be safe to dogmatize. The new 
method, however, presents many hopeful possibilities. 
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ANNUAL MEETING NOTES. 


THe REPRESENTATIVE MEETING. 

Tae general impression conveyed to an onlooker by the 
first day’s debates in the Representative Body (reported 
fully in the SuppLemeNt this Week) was one of quiet pro- 
gress, and, on the whole, of economy in time as well as 
effort. This was due, in the first place, to the character of 
the agenda, which contained items of sufficient interest to 
ensure general attention ; though it should perhaps be said 
that the chairman declined to record one resolution shortly 
after lunch, on the ground that the representatives were 
for the moment irresponsible through “‘ lack of interest or 
somnolence”! Only two items seemed likely to arouse acute 
controversy—namely, those dealing with lunacy law and 
with medical charities. In both these cases the decision to 
be taken was rather for reference to the Council than for 
immediate action, a fact which saved protracted and unpro- 
fitable discussion. The formal business with which the 
meeting opened was broken by two items of direct personal 
appeal—the resolution of condolence on the death of the 
prospective President-Elect (Mr. Forbes Fraser) and the 
new nomination from Bath ; and the much regretted resigna- 
tion by Dr. Haslip of the post of treasurer, which he has 
held for more than seven years with great advantage to 
the Association and its finances. The consideration of 
finance was distinguished by an unusual absence of criticism 
and question; interest concentrated on those items con- 
cerning the Association’s new premises, and under this head 
the representatives were evidently prepared to appreciate 
rather than criticize. 

The formal vote of thanks to the Chairman of Council 
was the only possible expression of the collective and 
individual feeling of the representatives for Dr. Bolam’s 
great services in this matter. The Mayor’s address of 
welcome was signalized by an appeal to more medical men 
to come forward as members of public bodies—a salutary 
reminder. Under the heading of “ medico-political ” 
interest was less sustained, but no enthusiasm could be 
evoked on the threadbare subject of midwives and the 
administration of opium, in face of the assurance of 
authority that no effective action is possible. It may be 
hoped that the discussion on medical witnesses cleared the 
minds of some representatives, for it accomplished little 
else; that on the scale of fees for doctors called in by mid- 
wives evoked an unexpected flash of feeling. The discussion 
on fees for ambulance lectures resulted in a minor verbal 
amendment; while the Manchester suggestion that the 
regulations for provision of first-aid facilities in factories 
should be considered by the appropriate committee was 
definitely useful. The debate on medical examination for 
membership of approved societies was similar in spirit (and 
result) to those which have occurred in the Council. Reason 
prevailed, with misgivings on the part of those who gave 


way. Far greater feeling would have been evoked by the 
motions on medical charities if anything beyond a reference 
to the Council had been possible. This debate was enlivened 
by Dr. D’Ewart’s customary vigour of expression. The one 
real item of importance was the discussion of the law as it 
affects medical certification of insanity. Here Dr. Haw- 
thorne’s masterly handling of the situation as it exists in 
fact met with deserved success, and saved a position which 
had in it elements of real danger. 
served to elicit one of Dr. Hawthorne’s happy phrases in 
appreciation of the general attributes of the legal pro- 
fession. On the whole it may be said that the representa- 
tives had earned their release by 5.30 p.m. 

Saturday’s agenda, opening with the Organization 
Report and closing with the Hospitals Report, proved far 
more controversial than Friday’s, interest steadily growing 
from the point at which Dr. Irvine of the Witwatersrand 
Branch made his statement on the position in South Africa 
to that at which the hospitals controversy was resumed 
with the usual vigour. The progress actually mace under 
the latter head was disappointing, though it may be hoped 
that the protracted discussion served to clear the minds 
of the large number of representatives whose activities were 
confined to voting. After the sympathetic reception of Dr. 
Irvine’s statement, some time was spent over the question 
of approving signatures on applications for membership. 
Whilst local practice in this matter is, as Dr. Morton 
Mackenzie pointed out, left to local decision, the Darling- 
ton motion served a useful end in allowing a comparison 
of the several methods found effective in different areas. 
Dr. Christine Murrell’s concise presentation,on the Croydon 
motion, of the attitude of medical women in the matter of 
sectional representation was a model of simplicity and 
directness, and would have served as an effective piece of 
propaganda had such been needed. Dr. Hawthorne’s inter- 
polations, even as points of order, received the usual 
measure of appreciation then and throughout the day. The 
vexed question of individual medical defence, referred to 
the Council for consideration and the production of a 


definite scheme, remains much where it stood before a_ 


debate which marked the persistence of a general desire 
for what those with most experience consider impracticable. 
The case for the formation by the Association of a locum- 
tenent bureau in each teaching centre lost much of the force 
which Dr. Farquhar Murray would have lent it had he been 
present. On the Science Report, the Sheffield motion to 
refer for reconsideration the question of problems of vision 
relating to combatant service, as raised by the Section of 
Ophthalmology at Portsmouth last year, was carried by @ 
small majority on an inconsiderable vote. On the National 
Health Insurance Report Dr. Brackenbury accepted the 
substance of the Darlington motion that the memorandum 
of evidence before the Royal Commission should be 
referred to the Divisions of the Association, subject to 
the limitations imposed by the shortness of the time 
available for its preparation, and the report was 
accepted almost without discussion. The morning session 
closed with a full and lucid exposition by Dr. Le 
Fleming of the serious position in respect of the funds 
available for the support of medical candidates for 
Parliament, discussion of the subject being postponed to 
allow the representatives time for adequate consideration. 
The whole of the afternoon session was devoted to hospital 
policy, with the following meagre result: One motion 
accepted by a majority insufficient to secure its adoption 
as the policy of the Association, and one, after much 
verbal readjustment, accepted by the requisite two-thirds 
majority. In none of the motions debated at such length 
was any question of principle involved, yet the three 
hours were not wasted time if they served to dispel 
any misapprehensions regarding the hospital policy of 


The discussion also ° 
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the Association. Two attempts were made to show the 
representatives how confusion had arisen and to point 
the way out—one by Dr. Brackenbury and one by 
the Chairman of Council. The latter’s statement that 
there was, notwithstanding all appearance to the contrary, 
no attempt to go back on the accepted policy of the Asso- 
ciation was at once a tribute to the obvious sincerity of 
the opposition voiced by Mr. Lucas and Dr. McGregor- 
Robertson and others, and an appeal for amendment of 
the attitude of suspicion which contributed so largely to 
the general confusion. For the rest, he argued that what 
was at stake was a question of procedure rather than of 
principle. Dr. Fothergill and Dr. Hawthorne made useful 
contributions to the redrafting of one of the motions which 
secured its acceptance, and Sir Richard Luce clearly ex- 
plained what had led him to modify his own attitude with 
regard to the paragraph in the hospital policy in which 
that motion proposed amendment. One prominent debater 
went perhaps most clearly to the root of the matter when 
he complained that the representatives did not know what 
the hospital policy now was, and that any change in any 
part of it would involve consequential changes. These two 
circumstances seem to have determined the course of the 
whole discussion. They made it possible for the able 
spokesman of a determined minority to see in every verbal 
amendment a veiled threat to their independence of action, 
and to recontest points of principle already decided against 
them. That was one reason why we had, on Saturday, 
a general debate upon staff funds and the payment of 
medical staffs, when all the Representative Body was asked 
to do was: (1) to bring the statement of the Association’s 
policy into line with the actual facts of the case as they 
stand to-day; (2) to supply a more comprehensive heading 
for one section of the Association’s policy; (3) to substitute 
a term in more general for a term in less general, and also 
(as shown in the course of the debate) less accurate, use; 
and (4) to provide a wider choice of method in carrying 
out the implications of accepted policy. But there were 
other contributory reasons. : 

The outstanding features of Monday’s proceedings were 
the report of the Canadian visit, presented by Sir Jenner 
Verrall and Dr. Cox, the affiliation resolution, and the 
proposed message of welcome to Canada, which were 
received with acclamation. The meeting appreciated the 
main points—regret at the necessity for a looser bond than 
that linking the parent Association with the Dominion 
Branches, and recognition of the imperial aspect of the 
liaison now proposed; and Dr. Johnson’s ability to speak 
for Canada as a Canadian supplied the one further factor 
needed to complete the impression of good work well accom- 
plished for the profession and for the public in the Dominion 
and in this country. The report of the Scottish Committee 
(signalized this year by a noteworthy increase in member- 
ship), the report of the Journal Committee (on which the 
Hastings attempt to exclude advertisements of a ‘‘ com- 
mercial character ’’? found no support), and the adjourned 
discussion on the Medical Representation in Sullesien 
Fund, occupied a relatively short space of time in the 
morning and afternoon sessions. The urgent need for a 
rehabilitation of the fund was scarcely challenged, and the 
speeches were, in the main, vigorous and to the point. But 
there were too few speakers, and the general acquiescence 
of the representatives was too passive to augur well for the 
future. The two practical suggestions made were put 
forward by Dr. Morse of Bournemouth in a good maiden 
speech, and by Dr. Peter Macdonald. The former urged 
that if every representative would charge himself with the 
task of awakening his Division to the urgency of the case 
apathy would disappear. Adoption of this plan would 
render an appeal to the Medical Defence Fund unnecessary. 
On the other side Dr. Rose, though most of his argument 
Was more applicable to a local than to a parliamentary 


election, succeeded in conveying a clear impression of the 
attitude which militates against the success of any scheme 
to secure medical representation in Parliament. The 
greater part of the day was occupied by the adjourned 
discussion on the Hospitals report. On the whole, the time 
was spent to better purpose than on Saturday; partly, 
perhaps, because so much latitude had been granted in the 
preliminary discussion that it was difficult now to find 
sentiments unexpressed, and partly because the items were 
taken in more effective order. A new paragraph was 
adopted, laying down clearly and directly the principle of 
recognition of the service of visiting staffs in all cases 
where contributions are accepted from individual patients. 
The only new element in the debate was supplied by 
Dr. Lipscomb’s comment from an Australian point of view, 
To this Dr. Brackenbury’s statement that the policy would 
not apply in the Australian Branches, and Mr. Bishop 
Harman’s exposition of the difference between the 
Australian and the British position, gave a sufficient 
answer. Dr. Fothergill seemed to epitomize the greater 
part of the two days’ debate when he implied that the 
formula drawn up by the Hospitals Committee as the best 
obtainable compromise must be unsatisfactory to those 
whose real desire was a definition of their own wishes. 
The opinion of the patient and the opinion of the too reti- 
cent hospital staffs were freely cited on either side, but 
the weight of the speaking seemed throughout to be on the 
side of the Committee’s recommendations. Outstanding 
speeches in support of the Committee’s policy were those of 
Mr. Souttar and Dr. Brackenbury, the latter given with 
all the force of a recent convert. Lastly may be mentioned 
Dr. Fothergill’s tribute to Mr. Harman’s services as Chair- 
man of the Hospitals Committee, paid at the moment 
when the issue for which Dr. Fothergill and his school of 
thought had contended throughout the two days’ debate 
was definitely decided against them; also the subsequent 
acceptance by Mr. Harman of verbal amendments by Dr. 
Fothergill and Dr. McGregor-Robertson. 


Tue ARCHBISHOP OF YoRK’s SERMON. 

The official religious service took place at the Cathedral, 
Bradford, on Tuesday afternoon. A large number of 
members of the Association, headed by the President and 
President-Elect, the Past-President, the Chairman and 
Deputy Chairman of Representative Meetings, the 
Treasurer, and the Secretaries, walked in procession, 
wearing their academic robes, to the church. Another pro- 
cession was formed by the Lord Mayor of Bradford and 
the members and officials of the Corporation. The Cathe- 
dral was entirely filled. A Nonconformist, Principal E. 
Griffith-Jones, of Yorkshire United College, Bradford, read 
the lesson, the parable of the Good Samaritan. The 
anthem, rendered by a large choir, was ‘‘ Hail, gladdening 
light ’’ (Martin). The proceeds of the offertory were 
placed at the disposal of the President of the Association 
for distribution among medical charities. The sermon was 
preached by the Archbishop of York, who chose his text 
from LEcclesiasticus: ‘‘ From the Most High cometh 
healing.’”? The main channels through which the gift of 
healing came to mankind, said his Grace, were recognized 
by this old Hebrew writer to be the prayer of faith and the 
skill of the physician. Each of these had its place in the 
divine economy. The Archbishop believed we had come to 
a time when, through both these channels of healing, gifts 
in an abundance seldom if ever known before were ready 
to reach suffering mankind. There was no need for him 
to speak of the marvellous achievements of medical and 
surgical science. These had resulted in an immense libera- 
tion of mankind from the imprisonment of pain and 
disease and premature death. Even if the causes of a 
few diseases were still wrapped in mystery, the search for 


- them was continuous, unbaffled, unwearied, and confident, 
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Within our own time surgery had accomplished results 
which, a few years ago, would have been regarded as 
miraculous. The reverent man would regard Pasteur and 
Lister and the other great masters of healing as in truth 
the servants of God, inspired by Him. On the other hand, 
there might soon be a revival of healing through the other 
channel—the channel of the spirit, of active faith, of self- 
discipline, and prayer. Again and again, through the 
power of great personalities or the association of hallowed 
places or sacred rites, or even through enthusiastic expecta- 
tion, the mind and spirit of man had been so elevated that 
the body had been freed from disease. Within the last 
few months the British dominions and the United States 
had seen on a truly remarkable scale a revelation of this 
ancient potency of the spirit. Whatever explanation of 
these phenomena might be given, the facts could not be 
denied. No unprejudiced mind could refer them to mere 
fancy or mere fanaticism. It would surely be a great mis- 
fortune if these two lines of healing, the one moving along 
the plane of the body and the other along the plane of the 
spirit, were to be jealously kept apart. If they were 
streams arising from the same source they ought not to 
flow through exclusive channels. Such separation would 
involve danger. The movement which took the plane of the 
spirit might soon degenerate without sympathy from the 
other side into a matter of excitement, superstition, and 
magic, to which many minds were prone. He begged the 
physician—and the same remark applied in some cases to 
the surgeon—not to brush these things aside as though they 
were no concern of his. He would carry the acquiescence 
of every thoughtful person in that congregation with him 
when he said that it was not through the material but 
rather through the spiritual that Nature was to be under- 
stood and interpreted. And was not the trend of medical 
and even of surgical science towards recognizing more and 
more fully the influence of mind and spirit alike in creating 
and in curing bodily ills? Might it not be that we stood 
at the threshold of a new epoch in the study of health, the 
mark of which would be the recognition of the close inter- 
penetration of the claims of body, mind, and spirit, and 
that this spiritual healing would be brought into a new 
scientific synthesis? On both sides there was danger, 
practical and real, in keeping the two channels of healing 
apart from one another, and he suggested that the time 
had come when high medical authority—say, the Council 
of the British Medical Association—should inaugurate a 
full and impartial inquiry into the relation of body and 
mind and spirit in the cure of disease. There was ample 
material—essays, papers, inquiries—available, but he did 
not know of any considerable and sustained scientific 
inquiry into a matter which demanded, for the sake of the 
human race, that such an inquiry should be conducted. If 
it were undertaken, the facts of healing through the power 
of faith and prayer would be stated, not with suspicion, 
but with that open-mindedness and freedom from prejudice 
which marked the scientific temper. He was confident that 
the result would prove that the spirit, quickened by faith 
and strengthened by discipline, possessed, like medicine 
and surgery, true and great powers of healing. His Grace 
went on to say that there had always been true personal 
co-operation between the ministers of medical and surgical 
science and the ministers of religion. It had been fostered 
by such agencies as the Guiid of St. Luke, and a witness to 
it was the place which the service that afternoon had in 
the Annual Meeting of the British Medical Association. He 
pleaded for the co-operation he had suggested, not merely 
personal and individual, but thoroughly scientific, so that 
science itself should discover, set forth, and explain the 
place of the spirit in the uplifting, healing, and strength- 
ening of the body. He concluded an impressive sermon 
by saying that with deep admiration, gratitude, and 


sincerity, thinking of all the desires, endeavours, patience, 
and self-sacrifice represented by the assembly he was 
addressing, he besought the Most High, from whom all 
healing came, that He would prosper them in giving relief 
and healing for the maintenance of life. 


Luncnron To OversEAs REPRESENTATIVES. 

On Friday, July 18th, the first day of the Annual Repre- 
sentative Meeting, the officers of the Association and the 
chairmen of the Organization and Dominions Committees 
entertained to luncheon at the Great Northern Victoria 
Hotel, Bradford, the representatives from Overseas 
Branches of the Association. The chair was taken by Dr. 
R. Wallace Henry (Chairman of the Representative Body), 
who was supported by the principal officers of the Associa- 
tion, the chairmen of several committees, and the chief 
officials. The guests who were welcomed on this informal 
occasion represented many distant parts of the empire— 
Australia, South Africa, Malaya, Ceylon, East Africa, and 
Mesopotamia. Their names and constituencies were: Dr. 
T. W. Lipscomb (New South Wales); Dr. R. Iumphrey 
Marten (South Australia); Mr. P. N. Vellacott, O.B.E. 
(Orange Free State and Basutoland); Dr. R. T. Harrison 
(Cape of Good Hope, Western); Dr. L. G. Irvine (Wit- 
watersrand); Dr. A. L. Hoops (Singapore); Dr. W. H. 
Kauntze, M.B.E. (Kenya); Dr. J. B. Davey (Tanganyika) ; 
Dr. A. N. Coomarasamy (Ceylon); and Dr. G. W. Spencer 
(Mesopotamia). After the loyal toast had been honoured, 
the chairman proposed the health of the Dominion visitors, 
asking each in turn, as he named him, to stand up so that 
the others present might make his acquaintance. In offer- 
ing a very warm welcome to the guests, Dr. Wallace Henry 
spoke with pleasure of the continued progress and growing 
activities of the Overseas Branches, and the efforts that were 
being made by headquarters to maintain and extend con- 
tact between the medical practitioners of the mother country 
and of the daughter nations. Dr. Lipscomb, in responding, 
expressed the thanks of his Australian colleagues for their 
friendly reception in this country. Dr. Vellacott said that 
in spite of the difficulties known to his hearers, the British 
Medical Association in South Africa was holding its own. 
Dr. Spencer, on behalf of Mesopotamia, acknowledged the 
insight and sympathy shown by headquarters in dealing 
with the distant Branches, and Dr. Coomarasamy expressed 
the thanks of Ceylon members for the courtesy with which 
the Association dealt with their difficulties and troubles. 
Various other Dominion representatives spoke briefly to the 
same effect and expressed appreciation of the reception 
given to them by the Representative Body and the officers 
and officials with whom they had come into touch. The 
South African representatives remained to discuss with Dr. 
Morton Mackenzie (Chairman of the Organization Com- 
mittee) some of the problems of medical organization in the 
Union of South Africa. 


Tue ANNUAL EXuIsITION. 

The annual exhibition of foods, drugs, surgical appli- 
ances, and other materials and apparatus of interest to the 
profession was housed in the Windsor Hall, Morley Street, 
only two or three minutes’ walk away from the buildings 
in which the sectional and other meetings were held, and 
adjoining the reception room. The Windsor Hall is the 
principal of the Bradford Corporation Baths, but some 
little adaptation made it answer excellently the purposes of 
an exhibition building. In addition to the large floor 
covering in the swimming bath, the small contiguous 
theatre had been opened in such a way that the 
whole made one uninterrupted space. Even then the area 
was smaller than that which was available at Portsmouth or 
Glasgow, but the utmost use was’ made of every recess and 


corner, and sixty-five stands were accommodated. Although 
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it might be supposed that the whole business of exhibiting 
this year had been concentrated at Wembley, a first look 
round at Bradford showed that most of the firms which had 
supported this exhibition in the past were again in evi- 
dence, as well as some newcomers, and the general impres- 
sion was of extremely attractive stands and many novel 
features. A detailed review must await another issue. 
Stand No. 1 was devoted to medical charities—the Royal 
Medical Benevolent Fund and Epsom College. <A note on 
the formal opening of the exhibition by the new President 
appears in the SuPPLEMENT. 


PSYCHOLOGICAL TESTS IN EDUCATION. 

In July, 1920, the Board of Education instructed its Con- 
sultative Committee to examine and report on the use 
that could be made in the system of public education of 
psychological tests of educable capacity. The committee 
appointed a subcommittee of six, with Dr. Adami as 
chairman, and co-opted Dr. P. B. Ballard, Dr. C. 8. Myers, 
and Professor C. E. Spearman to give the necessary expert 
assistance. Nineteen witnesses were examined, and many 
psychologists from various countries contributed written 
statements. In 1922 the subcommittee presented a report 
to the full committee to serve as a basis for the final 
report. Additional scientific, educational, and _ statistical 
memoranda were collected, visits were paid by members of 
the committee to educational institutions to observe the 
various tests in operation, special laboratory experiments 
were made, and part of the evidence, together with the 
conclusions reached, has now been published by the com- 
mittee in a report’ which affords a very valuable survey 
of the whole question. We propose to publish later a 
detailed review of this volume, which contains a large 
number of examples of the tests employed in different 
countries, a compendium of the opinions of expert psycho- 
logists, and a useful list of recent publications on psycho- 
logy and psychological tests. It may here be said that the 
title, Psychological Tests of Educable Capacity, is inter- 
preted as including (1) intelligence tests; (2) standardized 
scholastic tests in certain school subjects, such as writing 
and arithmetic; (3) vocational tests, including tests of 
manual ability; (4) tests of such specialized mental activi- 
ties as perception, memory, attention, imagery, and asso- 
ciation ; (5) certain physical tests suggested as a means of 
assessing educable capacity; and (6) tests of such aspects 
of temperament and character as are directly concerned. 
This scientific study of the principles on which examina- 
tions should be based is without doubt a most valuable 
contribution to the advancement of the general intelligence 
of the nation. It will pave the way for the very consider- 
able improvements, both in giving instruction and in 
testing its practical value. Without such a scientific basis 
much education of the past has failed in its objective. 


FOETAL AGE AND THE WEIGHT OF FOETAL ORGANS. 
A report issued this week by the Medical Research Council, 
with the title Child Life Investigations,? deals with the 


estimation of foetal age, the weight and length of normal | 


fetuses, and the weights of foetal organs. It is a careful 
biometric study of the healthy human foetus in the later 
months of pre-natal life and at term. It consists of three 
papers—the first and second by Dr. J. N. Cruickshank and 
Dr. M. J. Miller of Glasgow, and the third by Dr. F. J. 
Browne of Edinburgh, All deal with the same subject 
and in the same way, attempting to lay down mean, 
maximum, and minimum standards in length and weight 


“Child Life Investigations: The Estimation of Foetal Age, the Weight 
Weighis of Foetal Organs. 
H.M. Stationery 
(Pp. 87. Price 2s. 6d. net.) 
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of the body as a whole, and similar standards of weights 
for all the important organs; the data are derived from 
post-mortem examinations of healthy foetuses. Such 
standards, and especially the minimal and maximal figures, 
are of obvious value both in medical jurisprudence and in 
clinical medicine; and we congratulate the authors on their 
patient, laborious investigation, on the strict selection and 
testing of their material, and on the value of the results 
obtained. The material which is the basis of the report is 
large as well as carefully selected. In the Glasgow investi- 
gation it consisted of 470 foetuses, of which 301 were full 
term (tenth lunar month or over); and in the Edinburgh 
study of 218 foetuses, of which 117 were full term. In this 
there were included no macerated foetuses, monsters, 
infants mutilated by operation, or infants surviving more 
than one day. Some of the results may be briefly indi- 
cated. The age of the foetus cannot be estimated with 
certainty, but there is much more likelihood of error 
during the eighth and ninth lunar months than in the 
seventh and tenth months. In the tenth month the best 
results are obtained by combining the body length and the 
state of ossification. Radiography is available in living 
children for determining the ossifying centres. The body 
weight is of less value than the body length. The stem 
length (sitting height) gives disappointing results. The 
weights of all the important organs of the body were care- 
fully taken, and the results are set out in a series of tables 
showing the mean, maximum, and minimum weights in 
three age groups—the tenth month, the eighth-ninth 
months, and the seventh month: these data are given for 
each sex and for both sexes combined. The results are 
also stated as weight ratios for all these groups—that is, as 
the relation between the weight of the organ and the weight 
of the whole body. When it is stated that all these data 
are given for brain, liver, spleen, heart, thymus, thyroid, 
both kidneys, both lungs, and other organs, it will be 
realized what a valuable collection of standards has been 
made for the anatomist, the physician, and the medical 
jurist. It is curious to be told that the liver of the 
female is actually heavier than that of the male, both 
through the later months of intrauterine life and at term. 
The average female thyroid at term is a little heavier than 
the male, the female thymus a little lighter, and the spleen 
practically the same; these are actual mean weights and 
not weight ratios. The authors show great restraint in 
their deductions. They remark that “in the last three 
months of intrauterine life the weight of the foetus increases 
at a proportionately greater rate than that of any of the 
organs studied except the spleen and the thymus. It is 
during these months that most of the fat is laid on, and 
this may explain the greater proportionate increase of the 
body ” (Cruickshank and Miller). Attention may be drawn 
also to the maximal and minimal weights of the organs of 
apparently healthy foetuses. Dr. Browne points out how 
an unusually heavy liver or spleen in a full-term foetus may 
be used as evidence of syphilis unless these maximal figures 
are known and remembered. The report is likely to become 
a standard work of reference on the subject of the weights 
of the organs of the full-time foetus; it is based on material 
so abundant and so carefully selected as hardly to require 
confirmation. Therefore, on the completion of this hercu- 
lean labour, the authors, like jurymen at the conclusion of 
an arduous trial, ought to be released from further service 
of this kind for a period of years. 


EARLY MEDICAL BOOKS. 
Tue auction year now about to close has already been 
remarkable for the variety of the medical books which have 
been sold and for the rarity of some of them; the choicest 
collection of all is that included in the coming sale at 
Sotheby’s on July 28th, when over fifty medical incunabula 
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(books printed not later than 1500 a.p.) will be dispersed. 
Almost all of them present points of interest, and a few 
of the most important may be mentioned. There is, for 
example, a Spanish translation by Padre Vincente de 
Burgos of a book by an English author, Bartholomaeus de 
Glanvilla, printed at Toulouse in 1494; it is entitled ‘‘ De 
las Propriedades de las Cosas,’’ and is illustrated by six- 
teen large woodcuts, one of which represents a demonstra- 
tion on the anatomy of the abdominal contents. Surgery is 
poorly represented in comparison with other branches of 
medical science—a natural consequence of its primitive 
condition in the fifteenth century: there is a treatise by 
guy de Chauliac of 1498, and one by Petrus de Argellata 
ated 1480—both published at Venice. Medicine, on the 
other hand, is the subject of a large proportion of these 
incunabula. There are two works by Savonarola, grand- 
father of the great reformer: one a _ comprehensive 
textbook, the other dealing especially with fevers, the 
i the urine, and balneology. Two editions (1493 and 
500) are included of Johannes de Ketham’s treatise, both 
enriched by spirited woodcuts, one of which shows a 
physician feeling the pulse of a sick old man while with his 
left hand he holds a sponge to his own nostrils; three 
females with bowls are evidently nurses, and two male 
attendants hold torches and a jar of electuary. The ques- 
tion whether nocturnal seminal emissions ought to dis- 
qualify the clergy from celebrating mass seems to have 
been a burning topic of the day, for three books, all pub- 
lished before 1480, deal with it solely. Several books bear 
the then common title of ‘‘ Regimen Sanitatis ’’ ; they were 
published in Ulm (1482), Strasbourg (1491), and Lyons 
(1495) ; and a “ Hortus Sanitatis ’’ (undated) may possibly 
be ascribed to 1470. The undated ‘‘ Sermo Medicinalis ”’ 
of Nicolaus Falentius, judged on internal evidence to be 
from the press of Octavianus Scotus at Venice, is regarded 
as unique; no other copy has been recorded by any of the 
authorities. Equally desirable is the ‘‘ Arzneibuch”’ of 
Ortoloff of Bavaria, published at Augsburg in or about 
1477; and with this may be coupled the ‘‘ Commentary ”’ 
of Offredus Apollinaris, Milan, 1474. The ‘‘ Opera Medi- 
cinalia ”’ of Johannes Mesue (Naples, 1478) is a fine copy of 
a fine old book; three others almost as excellent are the 
“Liber Urinarum et de Pulsibus’”’ of Gilles de Corbeil 
(Salamanca, 1496), the ‘‘De Secretis Mulierum”’ of 
Albertus Magnus (Leipzig, 1490), and the first edition of 
the ‘‘ Liber Servitoris ”’ of Albucacis (thus spelt), published 
by Jensen of Venice in 1471. These are the outstanding 
items in a collection which contains nothing but fine copies 
. of rare and interesting medieval books. In the sale of the 
following day (July 29th) is a mid-fifteenth century English 
medical manuscript on vellum, “in the whiche is con- 
taynyd many sundry medicynys bothe off phisike and 
surgery greatly profitable to the helth off man and woman 
-..? The modern spelling of “ surgery” is especially 
noticeable in comparison with the obsolete flavour of almost 
every remaining technical term. A copy of Sir Thomas 
gg “ Castell of Helth ”’ (1541) is included in the same 
sale. 


THE WALLER MEMORIAL. 
Just over a year ago a meeting was held in London under 
the chairmanship of Sir Edward Sharpey Schafer to raise 
a fund to commemorate the memory of Professor Waller 
and his wife. The executive then appointed reported to a 
meeting held last week (July 17th), which was again held 
. under the chairmanship of Sir Edward Sharpey Schafer. 
Dr. Waller was at one time lecturer in physiology at the 
London School of Medicine for Women, and Mrs. Waller 
was first a student, then demonstrator, and later, until her 
death, a member of the Council. It was therefore resolved 
that the major part of the fund should be devoted to some 


purpose in connexion with that school. The fund collected 


amounts to £1,911, and it may eventually reach £2,000. 


It is proposed to earmark the sum of £100 as a con- 
tribution to a Waller Memorial Research Laboratory at 
St. Mary’s Hospital, with which Dr. Waller was long 
connected as lecturer in physiology, if that project 
materializes. The remainder will be handed over to the 
Council of the London School of Medicine for Women as 
a trust to be known as the Augustus and Alice Waller 
Memorial Research Fund. It is intended that the fund 
shall be used for the purchase of apparatus and materials, 
and for the provision of mechanical assistance and the 
publication of results; it is not to be regarded as in the 
nature of a scholarship or salary. The fund will be 
administered by the Council of the London School of 
Medicine for Women, with the advice of the School Com- 
mittee. The meeting on July 17th was addressed by the 
chairman, who spoke of the connexion both Dr. and Mrs, 
Waller. had had with the London School of Medicine 
for Women, by Professor J. S. Macdonald, Professor J. 
Mellanby, Miss Aldrich-Blake, and Professor Collingwood of 
St. Mary’s. Everyone who knew the Wallers and their 
work will be glad that their memory is thus to be 
perpetuated. 


THE DEATH OF MRS. ARGYLL ROBERTSON. 

A .INK with a past age of British ophthalmology was 
broken by the death, in June last, of Mrs. Argyll 
Robertson, the widow of the late Dr. Argyll Robertson, 
whose name will be for ever associated with the phenomena 
first observed by him in the eye. After the death of her 
husband in 1909, Mrs. Argyll Robertson settled at Dinan 
in Brittany, where she won the respect of all with whem 
she came into contact. Her kindness of heart and the 
great charm of her manner brought her hosts of friends, 
and when she was laid to rest in the cemetery at Dinan 
a large concourse of people of all classes did honour to the 
memory of the kindly lady who was always ready to be 
a friend to those in distress. The Sous-Préfet of the 
Department, in a speech at the graveside, paid a touching 
tribute to those great qualities of heart which had endeared 
her to all, and especially to her work during the war, when 
she established at Dinan, at her own cost, a hospital and 
convalescent home for French soldiers. Many of those 
connected with ophthalmology in this country will remember 
with pleasure that grace and charm which were the distin- 
guishing features of the wife of Dr. Argyll Robertson. 


THE HALF-YEARLY INDEXES. 

Tue usual half-yearly indexes to the Jovrnan and to the 
SuprLeMENT and Epitome have been prepared and will be 
published shortly; they will, however, not be issued with 
all copies of the Journat, but only to those readers who 
ask for them. Any member or subscriber who desires to 
have one or all of the indexes can obtain what he wants, 
post free, by sending a post-card notifying his desire to 
the Financial Secretary and Business Manager, British 
Medical Association, 429, Strand, W.C.2. Those wishing 
to receive the indexes regularly as published should 
intimate this desire. 


Tue attendance at the Annual Meeting at Bradford 


promises to be good; the actual number of registrations 
down to midday on Wednesday was 650. 


Ow1ne to the great amount of material coming from the 
Annual Meeting of the Association at Bradford it has not 
been possible to publish the Epitome this week. We are 
also compelled to hold over a number of articles and letters 
which had been prepared for press. 
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Epixsurce University ALUMNI AssoctaTIoN. 

An association, whose purpose is the joining together of 
graduates and others who have been students at the Univer- 
sity in order to provide for future needs of university 
education, has for some years been projected: the scheme 
was brought to fruition at a meeting on July 17th, in the 
McEwan Hall, when the Vice-Chancellor, Principal Sir 
Alfred Ewing, presided over a large company, and speeches 
outlining the objects of the association were made by the 
Lord Advocate, Mr. H. P. McMillan, K.C.; Sir Frederick 
Whyte; Professor Sir Harold J. Stiles; and Mr. Sherwood 
Calver. Sir Frederick Whyte said that the University of 
Edinburgh, like all the Scottish Universities, had only 
within comparatively recent times awakened to the 
necessity of providing something more than the pure train- 
‘ng of the mind, and the institutions which made the social 
life of the University had been founded within the memory 
of many of those now living. The object of the Association 
of Alumni was to create a new family tie between the Alma 
Mater and those who had passed beyond her gates. The 
needs of modern universities were so great that every one 
of them was being driven to seck new sources of revenue; 
the seats of learning might have to turn more and more to 
‘he support of H.M. Treasury, and, if so, the University 
would have to consent to an increasing measure of control 
from an authority which was not primarily concerned with 
‘ts welfare. The Lord Advocate said that there was no 
orinciple of the law of Scotland more firmly founded than 
this, that it was the duty of the child to support its parent 
when that parent was in necessitous circumstances. The 
law was, after all, only a somewhat chilly bond, and he 
ventured to think that the Association of Alumni would 
link them together with warmer and happier cords. It was 
intended to foster and encourage a centripetal instinct on 
the part of those who had gone out into the world from the 
University, and to afford those who felt it an opportunity 
for giving practical expression to what they felt. Sir Harold 
J. Stiles said that he thought it might be claimed that the 
Edinburgh Medical School had played a very large part in 
building up the reputation of that University. If that repu- 
tation was to be maintained, the University must not only 
teach the best that was already known, but must supply its 
quota of new learning. To do this it was absolutely essen- 
tial that the University should be provided with funds for 
expenses, for equipment, for research, and for the adequate 
remuneration of a sufficient number of highly trained assis- 
tants. The revenue from fees, which used to amount to 
about one-third of the total revenue, had fallen off con- 
siderably, and it was not possible to rely on revenue from 
bequests from wealthy commercial magnates of whom, he 
was afraid, there were too few in Edinburgh, which was an 
academic rather than a commercial city. An important 
part was played by Alumni Associations in the universities 
of America, and the efficiency of those great institutions 
was, in a very large measure, due to them. If graduates 
would translate the sentiments of gratitude and reverence 
which they had for their University into material assistance, 
he believed there need never again be anxiety regarding the 
efficiency and reputation of that great seat of learning. 
Mr. Sherwood Calver, secretary of the association, explained 
its organization, and pointed out that the association 
included all those who had studied at the University in 
any capacity, whether for graduation or otherwise. The 
entrance fee to the association is 5s., and the minimum 
annual subscription 5s. 


or SurGeRY at EDINBURGH. 

The chair of surgery in the University of Edinburgh, 
vacant by the death of Professor Alexis Thomson, has now 
heen reorganized on a whole-time basis, with permission 
to the professor to do private practice on two afternoons 
a week within the city of Edinburgh. The post was, in the 
first instance, offered to Mr. John Fraser, M.Ch., F.R.C.S., 
who, however, declined it on account of the conditions 
attached to its tenure. The curators have now appointed 


Mr. D. P. D. Wilkie, M.Ch., F.R.C.S., for a period of 
ten years, from October Ist next. The appointment for a 
period of ten years only is a new principle in Scottish 
Universities. Mr. Wilkie is 41 years of age, and was 
educated at Edinburgh Academy and Edinburgh Univer- 
sity, where he had a distinguished career, graduating in the 
year 1904. In 1907 he obtained the degree of M.D., and 
in 1909 that of M.Ch., receiving a gold medal for his 
thesis. He became F.R.C.S.Edin. in 1907, and F.R.C.S.Eng. 
in 1918. He has made numerous contributions to surgical 
literature, and his name is particularly associated with 
important research work in abdominal surgery. This was 
recognized in the year 1918, when he obtained the Victoria 
Jubilee Liston Prize, awarded every three years by the 
Royal College of Surgeons of Edinburgh for original 
research resulting in the greatest benefit to practical 
surgery. For several years he has been joint lecturer in 
surgery in the extra-Mural School at Edinburgh. He may 
be trusted to promote the advancement of surgery and of 
research, and to prove a popular and successful teacher. 


An Otympic WINNER. 

At the graduation ceremony at Edinburgh, on July 17th, 
over 400 degrees were conferred, including 248 Masters 
of Arts, of whom 82 graduated with honours; 23 graduands 
received the recently instituted Bachelorship of Commerce, 
and 93 the degree of Bachelor of Science. An interesting 
feature of the ceremony was the graduation (B.Sc. in pure 
science) of Eric Henry Liddell, who recently won the 
400-metre race at the Olympic Games in Paris. His appear- 
ance was the signal for a great ovation; after being capped 
he was presented by the Vice-Chancellor with a Greek ode, 
which had been composed by the University in his honour, 
and crowned with a chaplet of wild olive. 


Ireland. 


Mepicat Recristration (Free State). 

Tre Minister for Industry and Commerce (Mr. 
McGilligan, National University) introduced the Medical 
Bill (1924) to authorize the General Council established by 
the Medical Acts to continue to exercise jurisdiction and 
authority under those Acts in respect of medical practi- 
tioners in Saorstat Eireann. .The measure, he said, arose 
in peculiar circumstances, and the passage of the bill 
might have to be hastened. The General Medical Council 
had been set up under the Medical Acts, and it was believed 
that its operations had been continued by the cumulative 
effect of an Article in the Constitution and the Adaptation 
of Enactments Act passed in the Dail. It was found, how- 
ever, that owing to certain action taken on the other side 
the scope of the General Medical Council was no longer 
believed to extend to the Free State. If such were the 
case, certain medical graduates, registered or purporting 
to be registered since 1922, might not in fact be legally 
registered, and in order to validate those people and in 
order to continue the authority of the General Medical 
Council until such time as the medical profession in the 
Free State, in conjunction with or under the supervision 
of the Government, had had time to establish a council of 
its own, this bill was necessary. The only reasonable 
course in the circumstances was to continue the authority 
of the General Medical Council in the Saorstat for a tem- 
porary period. That period was limited by the bill to one 
year, during which time it was believed there would be an 
opportunity to have a proper authority established for the 
country, either separate or having full reciprocity with the 
other side. 

The Minister, in reply to questions, stated that the bill 
might be continued after the first year by Act of the 
Oireachtas, but, being limited as it was, it ought not to be 
taken that after a year there would necessarily be a change 
from the present circumstances. It only meant that a period 
of twelve months would be granted so that the matter would 
be inquired into. With regard to any change, the Minister 
stated he could not speak for the medical profession. 
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Sir James Craig, M.D. (Dublin University), in the course of 
the debate, said: 


Some time ago the Government asked for a conference with 
the universities and licensing bodies to consider the matter. That 
conference met and spent several months discussing it. The con- 
ference was composed of fifteen members, representing the Univer- 
sity Colleges of Dublin, Cork, and Galway, Trinity College, the 
og Colleges of Physicians and Surgeons, and the Apothecaries’ 
Hall, and it sent a unanimous report to the Government pressing 
that no change should be made. There had been three alternatives 
before the conference. The first was the establishment of a 
separate Medical Council and Medical Register, with control of the 
medical examinations and practitioners of the Free State, without 
relation to the existing Council of Great Britain. Under this prac- 
titioners qualified and registered in the Free State would not be 
allowed to practise in Great Britain or its Colenies. Medical 
students who had no hope of employment in the Free State would 
naturally seek to get qualified in England, Scotland, or Northern 
Ireland, so that they could be placed on the general register. To 
get on the colonial list they would have to apply to the Privy 

ouncil for recognition, and to the General Council for registra- 
There were at least 1,000 medical students in the Free State, 
were spending £150 a year each; and if they were going 
their money elsewhere on their education a !arge sum 
would be lost to the Free State. The second alternative 
discussed at the conference was the establishment of a separate 
Medica] Council and a separate register for the Saorstat, and to 
seek to obtain from the Medical Council of Great Britain a recipro- 
city similar to that which obtained between Great Britain and the 
colonies. It was not compulsory upon the Council to recognize 
all the institutions of the Free State, and it would be quite within 
its right to refuse to give recognition to certain licensing institu- 
tions. They had nothing to offer the English Medical Council in 
giving reciprocity to the Free State, and he did not think there 
was any doubt whatever that if. they asked and were able to 
obtain reciprocity, so that all their graduates would be placed on 
tke Register, the colonies would come in and endeavour to claim 
similar reciprocity, and the General Medical Council had always 
set its face against that. The establishment of a General Council 
and Register here would cost a considerable sum of money, and 

ractitioners throughout the country would have to pay to run the 

ouncil. As far as the distribution of those qualified in the Free 
State was concerned, on the Registcr of 1922 there were 6,599 
students who had qualified in the Free State, and of these there 
were resident outside of Ireland 52 per cent., resident in Northern 
Ireland 124 per cent., and resident in the Free State 35 per cent. ; 
so that more than 50 per cent. of the students who qualified in 
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the Free State were living outside Ireland. The point made during . 


the conference was that the number of Irish practitioners on the 
Register was only 7 per ceut., whereas the percentage of repre- 
sentatives on the General Medical Council, so far as Ireland was 
concerned, was 21, so that they had at the present time a great 
deal more control than the number of practitioners would entitle 
them to. The conference, which represented all the licensing 
bodies in the Free State, was unanimous that it would be a very 
disastrous bye | for any change to be made at the present time. 
It considered that the third. proposition put forward would be the 
ideal thing, but would be tees A slow indeed to give up existing 
conditions unless perfectly satisfied that the reciprocity spoken of 
was assured before anything was given up. He had pleasure in 
supporting the second reading of the bill. 


The bill was passed through all its stages on July 17th. 


Correspondence. 


THE PURITY OF CARBON TETRACHLORIDE. 

Srr,—I am writing, after consultation with Dr. Charles 
Todd of Cairo, to call attention to a matter which is likely 
to be of serious practical importance in the treatment of 
ankylostomiasis.. During the past few years carbon tetra- 
chloride has established itself as the most effective remedy 
yet applied to this condition. When the powerfully narcotic 
and poisonous action of this substance, inhaled as a vapour, 
is borne in mind, its freedom from toxic action when 
swallowed is remarkable. The fact that it is, practically, 
not absorbed from the alimentary canal, when given with 
proper precautions in effectively anthelmintic doses, is a 
point of great pharmacological, as well as _ practical, 
interest. The question has been dealt with very fully in a 
paper by Lamson and others,’ who have shown that rela- 
tively enormous doses of the pure substance can safely be 
given by the mouth to dogs, but that absorption from the 
alimentary canal, and consequent poisoning, can be pro- 
duced by the concomitant administration of alcohol or fat. 
Lack of precaution with regard to such points may possibly 
have been responsible for some of the relatively few cases, 
already on record, in which dangerous and even fatal 
symptoms have followed its administration to man. 

On the other hand Dr. Todd, who is chairman of the 


+ Journ, Pharm, and Exp. Therap., xxii, p. 215, 1923. 


Ankylostoma and Bilharzia Consultative Committee of the 
Egyptian Government, and Dr. Khalil, who is in charge of 
the investigation work of the committee, formed the sus- 
picion that the occurrence of bad symptoms was related to 
certain consignments of carbon tetrachloride, and was pre- 
sumably due to an impurity. They decided to test each 
consignment on monkeys before putting it into use, and the 
result confirmed their suspicion. By fractional distillation 
they located the poisonous constituent in the fraction with 
the lowest boiling point. They tell me that they also noticed 
that this fraction had a smell suggesting carbon bisulphide, 
already known as the commonest impurity of carbon 
tetrachloride. 

At this stage Dr. Todd communicated with the Medical 
Research Council and with the firm from whom he had 
drawn his supplies, and asked whether investigations could 
be made to identify the impurity and secure its elimina- 
tion. T coiumunicated with the suppliers, who readily 
undertook to fractionate a large volume of the carbon 
tetrachloride known commercially as ‘ pure,’’ and _ sub- 
mitted the earliest distilling portion for further examina- 
tion to my colleague Dr. Harold King. The small amount 
of sulphur present in the original sample was accumulated 
in this fraction, and Dr. King found that it was all present 
in the form of carbon bisulphide. No other significant 
impurity was detected. 

It cannot be claimed that the evidence is yet complete. 
It its known that from samples of carbon tetrachloride, 
which for ordinary purposes would be regarded as very 
pure, Drs. Todd and Khalil found the earliest distilling 
fraction to be very toxic; further, that the only impurity 
found in such a fraction was carbon bisulphide, which is a 
highly toxic substance. It cannot be stated that abso- 
lutely pure carbon tetrachloride has never caused bad 
symptoms, or that precautions in its use are unnecessary, 
or even that carbon bisulphide is the only toxic impurity. 


Others are known, but their practical significance is more’ 


in doubt. 

The evidence is sufficient, however, to make it desirable, 
and even urgent, that all those concerned should have the 
information which will enable them to eliminate one pos- 
sibly serious source of danger from this important method 
of treatment. 

Pending the publication, in full detail, of the observa- 
tions and experiments still in progress, all who order 
carbon tetrachloride for internal administration may be 
advised to stipulate that it shall be free from sulphur, and 
to test each consignment to ensure that it is so. When 
once the manufacturers are made familiar with the 1 -quire- 
ment they will have no difficulty in meeting it; the purifi- 
cation is a simple process, and not a costly one. One simple 
and moderately delicate test is the copper xanthate test. 
This is described in the B.P. Codex, but the tolerance there 
proposed, of 1 part of CS, in 1,000 parts of CCl,, is cer- 
tainly much too high for present needs. I understand that 
a paper fully reviewing the existing tests, and proposing a 
new one of great delicacy, is to appear in this week’s issue 
(July 26th) of the Pharmaceutical Journal. So far as I 
am aware, there is no good reason for permitting the 
presence of any perceptible trace of the bisulphide in 
carbon tetrachloride intended for internal use.—I am, etc., 


London, N.W.3, July 2ist. H. H. Date. 


CARDIAC DELIRIUM. 

S1r,—Sir Clifford Allbutt, in his interesting letter on 
cardiac delirium (June 28th, p. 1154), states that he 
agrees with Dr. Massini that recovery from the “‘ travelling 
delirium ’’ of heart disease (that is, the patient believing 
himself to be in some other place than that in which he is) 
is unknown to him. I have at the present time under 
treatment a lawyer of 86 suffering from auricular fibrillation 
who recently has had two attacks of cardiac failure, in both 
of which he nearly died. The second attack was accom- 
panied by very pronounced “‘ travelling delirium,” the 
patient thinking himself in different hotels or houses im 
which he had previously stayed. This lasted about a fort- 
night. He has now completely recovered from the delusion 
and is perfectly rational. His general condition has im- 
proved so much that he is able to walk about and get out 
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in a bathchair. I have also heard from a friend of a 
similar case in which recovery took place.—I am, etc., 
Hove, July 19th. L. A. Parry. 


Srr,—In view of the more detailed statement by Sir 
Clifford Allbutt of an interesting symptom occurring in a 
particular and infrequent type of cardiac delirium—namely, 
a confusion or disorientation limited to ideas of place, with 
comparative sanity on other subjects, such as the lapse of 
time and the identity of persons—may I be allowed to offer 
a suggestion ? 

The majority of deliria (toxic-infective-exhaustive 
insanity) are of the anxious type, and «part from those 
“such as pertain to any mortal strife’? the prevailing 
anxiety of the person suffering from cardiac failure is 
related to muscular effort and chiefly to the effort of getting 
from place to place. Is it then unreasonable to suggest that 
such confusion as he suffers from will relate in a peculiar 
way to one of the chief sources of his anxiety—namely, his 
relation to place? To note the lapse of time or to recognize 
the identity of persons does not distress the sufferer from 
cardiac disease any more than other persons. 

If there be any truth in the suggestion made, it affords 
another example of the view that mental symptoms are 
usually the product of two factors—a physical one such as 
occurs in cardiac failure, and a psychic one. The first may 
account for such derangement of cerebral function as results 
in the production of a delusion; the other helps to explain 
the content of the delusion or the particular form it takes, 
in this instance relating to place and not to time or person. 
-—I am, etc., 

Edinburgh, July 19th. 


SMALL-POX IN LONDON. 

Sir,—The recent cases of small-pox in London—which 
were directly due to an extremely mild unrecognized attack 
in an unvaccinated child aged 3 years—afford an instructive 
commentary on one of Dr. Killick Millard’s arguments in 
support of his views on infantile vaccination. In some 
correspondence which Dr. Millard and I had in the Britisx 
Mepicat Journat in July, 1920, he contended that such mild 
cases in the unvaccinated were unimportant, because, as 
they are only caused by an exceptionally mild strain of 
small-pox, they ‘* breed true ’’ and only give rise to cases 
of a similar mild type. There appears to be no doubt that 
a very mild and comparatively harmless type of small-pox 
has been present recently in various parts of the country. 
So far this type has ‘ bred true,’’ but I have never been 
able to accept Dr. Millard’s assumption that because a mild 
type of smail-pox occurs in an unvaccinated person it 
necessarily follows that subsequent cases will be of a similar 
type. 

The fallacy of this assumption is strikingly shown by the 
present series of cases, and I think it was also indicated in 
one of my previous letters, in which I referred to about. 
400 mild cases—of which nearly half were under 10 years of 
age—in unvaccinated persons. 

The great majority of these occurred in epidemic periods, 
a fact which contributed materially to their recognition. 
They were associated with other cases of all grades of 
severity and there is no reason to suppose that if they had 
not been recognized they would have given rise only to 
similar mild cases. 

I imagine that if Dr. Millard had seen the first case of 
the present series before the subsequent cases occurred it 
would have given him ver'y little anxiety, until, instead of 
the anticipated mild cases, he found himseif unexpectedly 
confronted with & severe and fatal form of small-pox.— 
Iam, etc., 

Gravesend, July 11th. 


TREATMENT OF TRYPANOSOMIASIS (SLEEPING 
SICKNESS). 

Sir,—As you have previously published articles from us 
on the subject of the treatment of trypanosomiasis,’ we 
feel it but right that we should give the final results of 
our method of treatment through your columns. 


GreorGe M. Roserrson. 


ARCHIBALD Kipp. 


‘Treatment of sleeping sickness by salvarsanized serum (Marshall), 
May 22nd, 1920. Further report on the treatment of sleeping siekness 


During the past two and a half years we have, to the best 
of our ability, followed up cases of sleeping sickness treated 
by intrathecal serum, as well as by various other methods, 
on a comparatively large scale, in the Madi district of the 
Nile valley, where the incidence of trypanosomiasis is a 
severe one. 

We must frankly admit that the cases which we treated 
in this area did not react favourably, and the mortality 
among those treated was little if any lower than among 
untreated cases. 

We hope shortly to submit for publication a fuller report 
of our investigations, with details of cases which have been 
treated by ‘“‘ Bayer 205 ’’ and tryparsamide, and trust that 
the comparative results obtained will prove of interest.— 
We are, etc., 
Craupe H. 


London, W.1, July 15th. S. M. Vassatxo. 


The Services. 


ROYAL ARMY MEDICAL CORPS. 
EXAMINATIONS. 

Tue King’s Regulations have been amended so as to provide that, 
as from April Ist, 1925, a major of the Royal Army Medical 
Corps before promotion to lieutenant-colonel will be examined 
in the subjects laid down in Appendix X of the Regulations. The 
examination in these subjects may be taken at any time after an 
officer’s promotion to the substantive rank of major, provided that 
the candidate can produce a certificate from a D.D.M.S. or an 
A.D.M.S. to the effect that he has received instruction in the 
subjects covered by the examination, and that he is considered 
fit present himself for examination. 

In order to assist officers in their preparation for this examina- 
tion all necessary arrangements will be made for the adequate 
instruction of majors R.A.M.C. in army medical organization and 
administration, hygiene, and the employment of the medical 
services in peace and war. This instruction will be carried out by 
means of lectures followed by discussions, war games, and field 
exercises, by the attachment of officers to the different departments 
in hospitals, and, where possible, to the offices of administrative 
medical officers, for instructional purposes. 


NORTH PERSIAN FORCES MEMORIAL MEDAL, 

Wixc Commanper Harotp E. Loyal Air Force 
Medical Service, has been awarded the North Persian Forces 
Memorial Medal for the year 1923, for his paper, ‘‘ Observations on 
the life-history and bionomics of Phichotomus papatasii,”’ pub- 
lished in the British Mepican Journat, December 15th, 1923 
(p. 1144), written in conjunction with Flight Lieutenant A. F. 
Rook, Royal Air Force Medical Serviee. , 

This is the first award of the medal, which, in accordance with 
the terms of the trust deed of the Memorial Fund, is awarded 
annually for the best paper on tropical medicine or hygiene pub- 
lished in any journal during the preceding twelve months by any 
medical officer, of under twelve years’ service, of the Royal Navy, 
Royal Army Medical Corps, Royal Air Force, Indian Medical 
Service, or of the Colonial Medical Service, provided the Memorial 
Committee considers the ~ ey published have attained a standard 
of merit justifying an award. 


Gnibersities and Colleges. 


- UNIVERSITY OF CAMBRIDGE. 
THE felhowing candidates have been approved at the examina- 
tions indicated: 
sp E.—Part I (Phusics and Electrotechnics): J. Lavelle. W. M. 
DMB. J. K, O'Malley, J. R. K. Paterson, J. V. Sparks, 
M. Weinbren. ‘Part II (Radiology and Electro'ogy): A. R. Colyer, 
CG. R. Enticknap, A. C. Fowkr, 8. G. Galstaun, P. 8. Khosia, 
J. Lavelle, W. M. Levitt, A.G. MacLeod, T. D. Overend, J. R. K- 
Paterson, G. D. Thomson, K. F. Vickery, J. Wall, Barbara G. Wood. 


VICTORIA UNIVERSITY OF MANCHESTER. 
Certificate in School Hygiene. ; 

THE following candidates have qualifie! for the certificate ia 

school hygiene: 

Enid F. Stowell, M.B., Ch.B., D.P.H.; Ethel White, M.B., Ch.B., D.P.H. 


CONJOINT EXAMINING BOARD IN 

y i d that as several English medical students have 
We on ea te continue their medical studies in the medical 
faculty of Vienna the faculty has decided to allow such students to 
enter, and they have further decided to recognize the studies 
already attended in English medical schools. , Similarly, th re 
will be recognition of the examinations passed in England which 
correspond to the Austrian First Professional Examinatio. 
(physics, biology, chemistry, anatomy, histology, and physiolcg }, 
but exemption will not be granted from the First Austr an 
Examination unless a candidate has passed in all of these subjecis 


(Marshall and Vassallo), May 28th, 1921. Further report on the treatment 
il and Vassallo), February 10th, 1923. 


trypanosomiasis (Marsha 


in England, as they constitute one examination in Austria. 
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which Mr. Newbolt had much at heart; these 
. sion of the x-ray department and the provision o on 
Medical Nelus. : accommodation for the nursing staff. Donations may be sent 
ee of the fund, Mr, Lyon H. Maxwell, at the 
ospital. 
THE University of Wales has conferred the honorary degree P —3 
M.Sc. on Dr. H. Drinkwater of Wrexham, of 
research in genetics and of his work on the British flora, | 
and that of LL.D. on Sir Donald MacAlister, Bt., on account Letters, Notes , and Anstuers. 
_of his distinguished services to medical science and as & ' 
university administrator, _| -Conrgsponpents who wish -notice-to be taken-of their communica+ 
DURING the second week of the intensive course at the tions should authenticate them with their names—not necessarily, 
Prince of Wales’s General Hospital, Tottenham, which begins for publication. - A Paes: 
July 28th, in addition to the clinical work there will be.| ALL communications with reference to advertisements as well ag 
+ orders for copies of the Jourwit’ should be addressed to the 
lecture daily at 4.30 p.m., free to members of the Fellowship 
"of Medicine, On successive days there will be a lecture on | = mgncial Secretary and Business Manager, 029, Otrane’ nicationg 
” ina- ntion to this will avoid delay. Communications 
Puerperal sepsis,”’ by Mr, Victor Bonney ; *‘ X-ray exam with reference to edito business should be addressed to the 
tion of diseases of the digestive tract,” by Dr. J. Metcalfe; Editor, Brrrish Mepicat Journat, 429, Strand, W.C.2. 
‘* Gall stones and their complications,’’ by Mr. H. W. Carson; | Communications intended for the current issue should be posted 80 
_ The treatment of the heart failure of auricular fibrillation | as to arrive by the first post on Monday or at datest be received 
and flutter,”” by Dr, A. J. Whiting; and ‘‘ Retroversion,’’ by not later than Tuesday morning. ahha? 
Mr. A. Goodwin. There will also be a demonstration at the |. Tae telephone number of the British Mepicat Association and 


North-Eastern Hospital by Dr. F. Thomson on Saturday. cag ars a > Gerrard 2630 (Internal Exchange). 


ss on the early diagnosis of the infectious fevers. SA. 
a fee for the week’s course is £2 2s, On August — = — of the British Mepicat Journal, Aitiology Westrand, 
in two special fortnight courses—one on diseases of the ne. 4 : ae 
chest at the Brompton Hospital and the other on diseases Of | advertisements, ete.), Articulate Westrand, London. 
tor these courses are £4 4s. and £3 3s, respectively. From | ‘The address of the irish: Office of the Britwh Medical Asso 
August .18th to September 8th there will be a course on the ciation is 16, South Frederick Street, Dublin (telegrams; 
diagnosis and treatment of common diseases-of the nervous Bacillus, Dublin; telephone 4737, Dublin), and of the Scottish 
system at the West End Hospital for Nervous Diseases, for | Office, 6 Rutland Square, Edinburgh (telegrams: Associate, 
which the fee is £1 1s, Copies of each syllabus, together with “Edinburgh; telephone, 4361, Central). 


_ the Secretary; 1, Wimpole Street, W.1l. 
_ §mR ROBERT JONES gave an address at the sixth annual me 
general of Dertificated Blind - -Ghange from Hors 
asseurs last week, He said the work done by the members 
the association was excellent, and expressed the desire up horses and bought a car for professional wee 
that its,sphére of usefulness should be still further extended. |, gor hismotor. 
: A POST-GRADUATE course will be held at Addenbrooke’s _ *,* He is entitled to deduct as -a professional expense 
Hospital, Cambridge, from Tuesday, ‘September 30th, to (a) £400 — £80 = £320, or (b) the original cost of the horses and 
Friday, October 3rd, inclusive. There will be no fee. A'| conveyances sold, whichever be the less. The fact that the 
syllabus will be supplied later.on application to the secretary,’ |. motor isa different kind of vehicle from that formerly in use ig 
Dr. J. Aldren Wright, 2, Corpus. B uildings, Cambridge. | ~ immaterial, provided that both kinds were purchased and used 
_. THE honse and library of the Royal Society of Medicine will | . to serve the same professional purpose. The position is analogous 
_ be closed during the whole of August for cleaning and repairs. to that reached when a manufacturer discards .an obsolete kind 
: §iR WIbLIAM MACEWEN left -personal estate valued for’ of machine for a newer one of a different pattern—for example, 
probate-ab £15,446. where steam engine is scrapped for the installation of a gag 
CiviL List pensions of £100 have been granted tothe widow:|. engine. We have no doubt on the point, and think that the 
of Dr. W. Ford Robertson, in recognition of the services | inspector. of taxes will on reconsideration change his attitude 
rendered by her husband to science ; and to the two sisters of towards the claim. wii 
Dr. W. H. R. Rivers, F.R.S., in recognition of his services to! —" 


the Fellowship Bulletin, may be obtained on application to |. 
_QUERIES AND ANSWERS. 


anthropology, physiology, and psychology. LETTERS, NOTES, ETC. 
THE Cambridge University Press will publish shortly a new | - | ee ao 
_ and cheaper edition of the late Dr. W. H. R. Rivers’s }, <. ACUTE PUERPERAL INVERSION OF THE UTERUS. 


natinet writ 
R, J. REIDY (Stepney) writes that he was called to a woman whe 
and the Unconscious; this will be the third edition within. he been keen cheer during the night;. while she was in the 


four years. - 
= a =— - : t position the foetus and placenta were delivered into a pail, 

THE Nederlandsch Tijdschrift voor Geneeskunde, the official | °° Se auaenisntion he found the uterus protruding outeide the 
organ of the Dutch Medical Association, which was founded vulva; it was reduced and a hot intrauterine douche given. The 
in 1849, devoted its issue of July 5th to a retrospect of atient made an uneventful recovery. The points to be noted ia 
medicine in Holland during the last seventy-five years. he case were the little or no haemorrhage, the absence of pro 


ease with which the uterus 1 
A HYGIENIC exhibition will be held in Vienna from October | Shocks and the 
1st to December lst. It is intended to afford visitors an STRANGULATED HERNIA IN AN INFANT. 
insight into the present state of hygienic achievements and | Dr. J. G. M. Motony (Truro) writes: I was very interested to read 
necessities. Lectures will be given and cinema films dis- in the JouRNAL (July 12th, p. 52) the case of strangulated 


le mm inal hernia in a child weeks old, reported by Dr. 
played. The Austrian Federal Gove ent desires to interest Simmonds. On July llth I hada baby 


tho 18 daysold. It was operated on by my partner, Dr. H. C. Sharp, 
A POST-GRADUATE course in otology and neurology will be Operation revealed a large strangulated knuckle of bowel. Since 
held by Professor Barany at Upsala, Sweden, from Sep- operation all sickness has stopped and the baby’s bowels have 


tember 8th to 18th. acted twice. I may add that a few weeks ago I had a similat 
THE board of management has appointed Lir. R. W. case ina baby a little over 12 months old. 

Harris to be the secretary of the London School of Hygiene A DISCLAIMER. 

and Tropical Medicine. Mr. Harris was formerly an assistant | pp. w.'Taomson BRowN (Leytonstone) writes, tinder date July 20th 

secretary at the Ministry of Health. An article appears in John Bull this week, written by a medi 


ual conf man, in the course of which a note of mine in the Lancet is 
THE third annual conference of cremation authorities will quoted verbatim and my name is given. I wish to state 


me oe Wembley (Conference Hall) on Friday, August 1st, my name was thus used without my knowledge or consent, 
on and that I do not associate myself with the opinions expr 
IT is proposed to raise a memorial to the late Mr. G. P, in the article in question. 

Newbolt, surgeon to the Royal Southern Hospital, Liverpool, 


whose unexpected death last March was record : 
columns at the time (p. 553), A Newbolt emai te NortiFtcaTions of offices vacant in universities, medical colleges, 
mittee has been formed, and a commission has alread and of vacant resident and other appointments at hospitals, 
been given to Mr. Frank Copnall to paint a portrait ‘oe ’ will be found at pages 34, 35, 38, and 39 of our abreast 

Mr. Newbolt, which will be hung in the pone Fog room of columns, and advertisements = nnn. assistantships,. 
the hospital. The committee, however, hopes to raise a sum | anort summary of vacant posts notified in the advertisemeal 
sufficient to carry out certain improv A short sammary P 

y provements in the hospital columns appears in the Supplement at page 72. 


VACANCIES. 
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